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LETTER OF TRANSMITTAL 



U- S. Department of Aqriculturb, 

Bureau of Pi^nt Inditstry, 

Office of the Chief, 
WashingfoTi, />. f ., November 4, 1908. 
Sib: I have the honor to transmit herewith, and to recommend for 
publication as Bulletin No. 140 of the series of this Bureau, the ac- 
companying manuscript, entitled " The ' Spineless ' Prickly Peats." 
The paper was submitted by Prof, W. J, Spillman, in charge of the 
Office of Farm Management, with a view to publication. 

This is a preliminary treatment of the subject, which it is desirable 
to have published at the present time for the information of the many 
farmers and ranchers in the arid and warmer sections of this country 
who are vitally interested in forage crops. Some limitations are 
placed upon the growing of the plants as farm crops which ought 
to be of service to those who may be misled by ill-adviHed stories of 
the phenomenal adaptability of this class of prickly pears in the ag- 
riculture of our arid States. 

It is not the intention of Doctor Griffiths to discourage activity 
in the spineless prickly pear industry, for the plants have a use in 
some sections, and under proper conditions they can tw profitably 
grown as a farm crop. He has simply prescribed some boundaries 
10 their adaptability. 

Respectfully, B. T. (Jali^wait, 

Chief of Bureau. 
Hon, Jambs Wilson, 

Secretary of AgriciiUure. 
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PultbI. Fig. 1. — A "spinelese" prickly pear of a, kind commonly grown in 
Arizona and Califoroia. Fig. 2.— A young plant of a yellow- 
froited " spineless" and seedless species of prickly pear from the 
Island of Malta 
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THE "SPINELESS" PRICKLY PEARS. 



INTBOSUCnON. 

The nearly thomlesa forms of certain members of the botanical 
genus Opuntia are known in various sections of the country under 
different names. Spineless prickly pear, spineless pear, spineless 
cactas, nopal, and Indian Qg' all refer to the same group of plants. 
This paper deals with those forms of " spineless " prickly pears 
which are large in stature, comparatively rapid of growth, and of 
economic importance. They are large, nearly smooth plants which, 
with no preliminary preparation, cattle can eat without causing them 
serious inconvenience: 

There are many species of prickly pear which are technically spine- 
less, but being either small or having many small spicules they are 
of practically no economic importance. "SNTiile these are, strictly 
speaking, spineless prickly pears, they are excluded from considera- 
tion in this paper, for " spineless " is used here in the popular eco- 
nomic sense. 

This paper deals with all of the species, varieties, and forms of 
" spineless " prickly pears from whatever source they may be ob- 
tained. The facts laid down here are intended to apply to all of 
them. No species, varieties, forms, or hybrids of either modem or 
ancient origin are excepted. 

OBiaiN 07 " SPINELESS " FBICELT FEABS. 

The origin of "spineless" prickly pears is shrouded in as much 
obscurity as that of our common cultivated wheat, barley, apples, 
or any other crop long cultivated by man. It is supposed that there 
are no prickly pears, either spiny or spineless, which are native to 
any region of the globe outside of the American continents and their 
islands. While there are some circumstances which throw doubt 
upon this opinion, it is quite certain that spinelesw forms of the plants 
came originally from America and that they were consequently not 
known to civilized nations previous to the discovery of the Western 
Hemisphere. Precisely how they originated nobody can tell with 

■The name tuna Is also used. tbU belni; tbe Spanlxh word for tbe fruit of 
these plants. 



,Gl.iogle 



a THE " SPINELESS " PBICKLY PEAHB. 

certainty. It is reasonable to suppose and logical to think that they 
are the result of both conscious and unconscious selection continued 
through many generations of time, quite likely since long before the 
voyage of Columbus. 

Mexico must be considered the most important prickly pear country 
of the world. Its population has obtained a portion of its suste- 
nance from this crop since the earliest tribal times. The prickly pear 
emblazoned so prominently upon the coat of arms of the modem 
republic has its origin in legendary history. It is not at all far 
fetched to suppose that the Mexicans, although then ignorant of the 
laws of plant breeding, as they are even to-day, made slight improve- 
ments in the plants with regard to the spineless characteristics, for 
although they value some spiny species much more than they do any 
of the spineless ones they appreciate and take a pride in the spineless 
forms. 

It has been a comparatively simple matter for the Mexicans to hold 
all the advantage they have gained from time to time by their selec- 
tions, for the propagation has always been vegetative. Indeed, the 
plants are never grown from seed in Mexico, and it is commonly sup- 
posed among the poorer people, who are the ones that grow them, 
that they will not reproduce from seed. Many times has the writer 
been ridiculed for collecting seed of these plants upon the market 
places, and as many times assured that they would not grow. On one 
- or two occasions cuttings have been brought to him the next day out 
of sympathy for his ignorance and an earnest desire that his efforts 
should not prove fruitless. 

These circumstances show that vegetative propagation is prac- 
ticed and that such propagation has a tendency to eliminate spininess 
where smooth forms are appreciated by even an ignorant peasantry. 
This, coupled with the fact that all species of the genus are very 
variable in spine characters and that nearly spineless forms of pos- 
sibly one-half of the species of the flat-jointed group may be found 
to-day in nature, would appear to account for the origin of many 
spineless cultivated varieties. Others are doubtless species which 
have become nearly or quite extinct except in cultivation. 

It has been assumed by some that the improvements of spineless 
forms were made in the Mediterranean region of Europe. This as- 
sumption is possibly based upon the fact that the plants are more 
numerous there now than elsewhere in the world. It seems rather 
doubtful to the writer, however, whether this assumption expresses 
more than a partial truth, for there is an abundance of forms to-day 
scattered all over Mexico which are just as spineless as any that 
grow and apparently are identical with the Mediterranean forms. It 
is quite possible that the spineless forms were taken to Europe from 
Mexico and South America in much the same condition as they are 
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CHABACTEBI8TIC8 OF GOOD " SPINELESS " PBICKLY PEAB. 9 

grown there to-day. Our importations of spineless forms from 
Mexico and southern Europe have as yet not been grown together 
long enough or studied thoroughly enough, nor have our investiga- 
tions in Mexico been sufficient to warrant an opinion as to the identity 
of the forms. Certain it is that there are some Mexican varieties 
which seem thus far to be identical with those of southern Europe. 
Others appear different. 

Four spineless varieties are common in thia country and have been 
cultivated for so long a time that their origin is not known. Some 
of these are as spineless as any known to science to-day. 

ASBAS WHEBE " SPINEX.E8S " PBICKLT PEABS ABE FOUND. 

In the United States there exists to-day a considerable stock of 
spineless forms of prickly pears. Possibly not less than a half dozen 
species and varieties are more or less common in gardens and private 
collections of the warmer sections, notably in California, in extreme 
southern Arizona (see PI. I, fig. 1), on the coast of Texas, and in 
Florida. There is nowhere any large number of specimens, only a 
few plants usually being cared for. 

The varieties commonly found in this country are few in number 
compared with those of other warm regions. During the past five 
years not less than twenty-five varieties have been imported by the 
Bureau of Plant Industi7. They have come from Mexico; the Medi- 
terranean region of Europe, Asia, and Africa; the Hawaiian Islands; 
and from some South American countries. There are forms grown 
commonly in South Africa and in Australia and some of the other 
Pacific islands. It is believed that there are not less than thirty 
species and varieties belonging to the two genera Opuntia and 
Nopalea which have an agricultural value. The small, technically 
spineless but spiculed forms of no economic value are not considered 
in this list. Only those which are rapid in growth and become large 
plants are considered here. 

CHA&ACTEBISTICS OF A OOOD " SPINELESS " FBICKLT PEAR. 

A good prickly pear of any kind must be first of alt a rapid grower. 
This is the all-important consideration within the zone in which the 
plant is hardy. The chemical composition of the plant may be left 
entirely out of consideration, for the rapid-growing spineless forms 
do not differ enough in composition to make it worth while to con- 
sider that feature. 

The feature next in importance to rapidity of growth is good habit 

of growth. There is much more in this subject than one would be Jn- 

ciined to twlieve at first, and the writers limited expef i^nKft i]o«*-.*iot ■ 

warrant a full discussion at this time. It must be remembered that 

64372— Bui. 140—09 2 .. 



10 THE " SPINELESS " PRICKLY PEAB8. 

the raising of spineless prickly pears is in no sense a range propo- 
sition. The plants can not be put out to shift for themselves; they 
must be farmed like any other crop. Above all, in order to produce 
they must be cultivated, and to be cultivated they must have a habit 
of growth that will permit it. There are some varieties of quite 
rapid growth which have a reclining habit. This would make it very 
diSicult to get around them witliout having the tools break them 
down badly, necessitating a great deal of hand work in keeping down 
weeds. The writer is not ready at present to discuss the different 
varieties in respect to iiabit, for no one in this country has yet grown 
any of the forms under field conditions. While the plants need to be 
erect to facilitate cultivation, it must be remembered that they are 
ver}' brittle and consequently must not be of the spindling kind not 
strong enough to support themselves or withstand the force of winds 
of the region in which they are grown. In short, the variety best 
suited to cultivation is rapid in growth and erect and stocky in habit. 

FEBMANENCT OF THE SPHIELESS CHABACTEIL 

Since all spineless prickly pears are more or less spiny it is natu- 
rally to be expected that under certain conditions they will become 
more so, 'WTiat all the conditions which affect the development of 
spines may be the writer is not now prepared to discuss in detail, and 
the suggestions given here are only tentative and reservedly stated. 

It has been shown in another publication" that the spiny prickly 
pears which are natives of Texas become even more spiny under 
cultivation in the same locality. So far as investigations thus far 
conducted are concerned, good conditions do not increase the numbers 
or size of the spines of the spineless species. Upon the immediate 
coast of California, under the influence of sea breezes, the forms of 
Opuntia ftms-lndica do not develop into such smooth plants as they 
do farther inland, where the temperatures are higher, the winds less 
severe, the sea breezes cut off, and the plants less dwarfed. The 
spines do not appear to increase so much as the spicules. 

The conditions to the northwest of the Salton Sea are also favor- 
able to the development of spicules u{K>n this sjjecies. The forms 
become considerably more difficult to handle when grown there. The 
same appeai-s to be true in the Salt River Valley. Ojumtia mona- 
cantka, another introduced species, while much dwarfed wherever 
grown in this country, does not .seem to increase its spines or spicules 
under the above conditions. It i.s, however, a spiny species. 

In short, it seems from investigations thus far conducted that hard, 
imjfayorable ^conditions, such as i)rosiinity to the sea, alkalinity, 

'•ftBlIef3rt«^A.124. of the Bnreiiu ut I'lant ludustry, entitled "Tlie Prickly 

I'lMU' as a Farm Crop." 



TREATMENT OF CUTTINGS, 11 

extreme heat, extreme drought, and possibly low temperatures, con- 
tribute to increase the spines of these nearly smooth opuntias. But 
while this is true, observations thus far made do not indicate that 
there is any probability that the spines or spicules will increase until 
these prickly pears will require singeing before cattle can eat them. 
The increase is not at all alarming, even after four or five years' 
growth in imfavorable situations. Wliile there appears to be an 
increase, it is believed that this feature can be left out of consideration 
from an economic point of view. While there may be a slight in- 
crease of spicules, especially under unfavorable circumstances, it will 
not be enough to make any practical difference, although of a great 
deal of scientific interest. 

THEATHENT OP CUTTINOS. 

There appears to be among certain horticulturists and others an 
opinion that prickly pears must be abused in order that their growth 
may be insured. Nothing can be farther from the truth. These 
plants thrive best when most carefully miinaged. The practice of 
wilting the joints in greenhouse culture has arisen from the fact that 
the average greenhouse is a very artificial and inappropriate place to 
grow cacti of any description. The ground is commonly more wet 
than that to which the plants are accustomed and the atmosphere 
contains altogether more moisture than most situations where plants 
of this class grow. Even here no wilting of the cuttings is necessary. 
It is essential, however, under moist conditions to have the cut sur- 
face well dried before placing it in moist earth; otherwise it will start 
to decay and communicate decay to adjacent healthy tissue instead of 
healing over and callousing, as in other woody plants. The prickly 
pear cutting does not form a callus upon the cut surface and root 
from the callus like the common fruits; it simply heals over. Hoots 
grow from areoles, or cushions, from which the spines and spicules 
develop. 

It is no more necessary to wilt cuttings of prickly pears than it is 
to wilt cuttings of the grape, or willow, or privet before planting 
them. The only difference is that the prickly pear, on account of the 
large amount of moisture in its tissue?;, can withstand such treatment, 
while the other plants can not. Being able to endure it the treat- 
ment insures the drying of the cut surface, which is imperative under 
moist or wet conditions. 

The fact that cacti are able to withstand certain abuses is no proof 
that such conditions are best suited to their growth. That the plants 
are sometimes able to exist on the top of adobe buildings or even on 
a board roof is not proof of their adaptability for growth as forage 
upon deserts, nor is it evidence that they should receive abusive treat- 
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12 THE " BPINELfiSS " PBICKLY PEAEB. 

ment in order to develop properly. Plants in our possession have 
lived for two years while hanging upon a barbed-wire fence, and they 
made some new growth, too, but it was at the expense of the old. 
These instances are simply interesting and should not be accepted as 
proof that hard treatment is necessary in order to have the plants 
moke their best development. 

The writer's experience is sufficient proof that under open-air con- 
ditions in our arid and semiarid States no wilting of the joints is 
necessary. In the spring of 1908 about 3,000 cuttings were planted 
upon the propagating grounds at Chico, Cal, In no case did more 
than an hour elapse between the removal of the stock from the parent 
plant and its insertion into the ground in permanent position. It is 
quite probable that at least half of the cuttings were actually planted 
in less than twenty minutes after they were cut. The writer prepared 
the cuttings with a spade. Two or three men were employed to dis- 
tribute them, and another man followed with a team and plow and 
covered them. Less than 1 per cent of the cuttings died from all 
causes. There is no evidence that any were lost from rot due to the 
failure to wilt them. The ground was rather dry, however, but not 
so dry but that the cuttings made a good growth and were in a thriv- 
ing, healthy condition when the writer saw them the following 
August. There were, in all, about 30 varieties, both spineless and 
spiny, the former predominating. 

The same spring a large planting was made at San Antonio, Tex., 
also. In this case about 600 cuttings, representing one-half as many 
varieties, were planted in very wet soil. Indeed, planting was de- 
layed several days in order that the ground could be worked. A rain 
followed close upon the planting, and rains occurred at frequent inter- 
vals during tlie entire summer. It was really the wettest season in 
many years, the ground being in such condition during the early part 
of the summer that proper cultivation could not be practiced. Still, 
less than 2 per cent of the cuttings died from all causes. A few rotted 
at the surface of the ground and the plants fell over in midsummer, 
but this was due in every case, as investigation subsequently proved, 
to the ravages of white grubs. 

In the spring of 1906, which was a normal season, 6 acres of spiny 
natives were planted at San Antonio, Tex. The cuttings were set 2 
feet apart in 6-foot rows. This gave, in round numbers, 4,500 cut- 
tings to the acre. One half of the cuttings was planted by being 
plowed in; the other half was simply placed in position on the sur- 
face of the ground in firm contact with the soil. In this case stock 
was secured from a neighboring field, large plants being cut down, 
loaded into wagons, and distributed upon the field. These were sub- 
sequently chopped up into single joints with a spade, distributed in 
a furrow, and then covered with a plow following close behind. In 
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sCHoe cases twenty-four hour» elapsed between the preparation of the 
cuttings and their setting in the ground ; in other cases only a few 
minutes. A practically perfect stand was secured over the entire 
field. 

Certainly no further evidence is necessary to convince anyone that 
the wilting of the cuttings is, at least, superfluous. 

If the cuttings are allowed to lie on a surface of damp ground for 
a week or ten days, they will start a root system in the spots (areoles) 
in contact with the earth and absorb water to make up for that lost 
by evaporation. If the ground be dry they will suffer, and in very 
hot regions they will often be killed in a short while when they 
have no chance to make up for the loss of evaporaticm from such 
severe exposure. 

In shortjcuttingsof prickly pears do not need wilting before being 
planted. They will wilt enough in the ground under ordinary con- 
ditions before they can strike root. Whatever water is lost by evap- 
oration must be made up again by absorption before the plant will 
make its best growth. The wilting simply weakens the plant. 

PLAHTINO. 

The planting of prickly pears does not differ materially from that 
of any other crop except that one has, owing to their resistance, 
more latitude with these cuttings than with those of* almost any 
other crop. However, it must be remembered that the grower will 
be charged up with any abuse which the plants receive. 

Under any ordinary conditions the cuttings should be planted as 
soon as prepared. WTien they have been shipped from a distance 
no time should be lost in getting them into the ground. If they have 
been bruised in handling and show blackened decayed spots, these 
should be cut out with a sharp knife and the cut surface, if it is to 
go into the ground, allowed to dry thoroughly — in the shade if the 
aun is very hot. If the cut surface will be above ground when the 
cutting is planted or if the ground is dry, obviously no drying is 
necessary and the cutting should he set immediately. 

The cuttings wilt ordinarily consist of single joints of stem cut 
. close to the articulation or constriction between them. These should 
be buried in the ground to one-half their length unless the cutting 
be very small, when more than this proportion should be buried. 
When few cuttings are to be planted they can be set upright by hand, 
but much labor can be saved in large plantings by opening up a 
furrow with a plow. The cuttings are then distributed at proper 
distances and leaned against one side of this shallow ditch. Another 
furrow is then turned over on the cuttings in position. Care should 
be exercised not to completely cover any of them, for they do not 
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appear to have any power of pushing up new growth through the 
soil. Subsequent cultivation will level off the ground. 

Lack of experience in growing the spineless prickly pears in this 
country renders it difficult to say at exactly what distances they 
should be planted. Judging from our experiences with spiny forms 
it is thought that 3 feet apart in 6-foot rows is the most advanta- 
geous distance when the plants are to be grown for forage and har- 
vested every two or three years. If it is intended to grow the plants 
to maturity, 8 by 8 feet is none too much room ; it is possible that 10 
by 10 feet would be better, 

CDXnVATlON. 

The ground should be deeply and thoroughly prepared. Subse- 
quent cultivation should be frequent enough to prevent the soil from 
baking, to preserve the moisture, and to keep down weeds. 

So far as known, no one in this country has had experience in the 
use of fertilizer on these plants. 

HABVESTHTG. 

It is quite probable that it will prove to be best to harvest spineless 
as well as spiny prickly pears biennially. It may be that in certain 
favored localities enough growth will occur for harvesting each year, 
but the feed will be a little better if allowed to stand upon the plants 
the second year, us it will then contain more substance and be less 
watery. It has been our experience that a growth of the spiny Texas 
pear of even 23 tons to the acre is not enough to be harvested ad- 
vantageously. There are few sections whore it is thought the growth 
of any of the spineless species without irrigation will be in excess 
of this, 

\\Tien harvesting is done the plants are cut down, preferably 
with an instrument resembling a spade. A hoe straightened out so 
that the blade is in line with the handle is very suitable. A quick 
chop with such an instrument will sever most stems. 

The harvesting should not be too close. Enough of the old stump 
should be left to preserve a good surface for the production of new 
growth. The cut surface should be left as clean-cut as possible. 
Quick, vigorous action with the instrument, insuring the felling of the 
plant or branch at one .stroke, will produce the l>est results. In no 
case should a ragged surface be left upon the stump; it will usually 
be better to make a new cut lower down, trimming off the ragged 
edges, \Miere possible, the cut sliould Iw made just above rather 
than just below the articulation between the joints. 

The crop will always be harvested as needed. It is not adapted to 
being stored, cured, or housed, but may be harvested at any season of 
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the year. Experience with Kpiiiy forms indicates th&t the stump is 
more likely to decay when harvesting is done in cold, moist weather. 
However, this is a point to be worked out. More data are needed 
upon it. 

When cut down the plants can be loaded on wagons with forks and 
hauled to the feed lot. Too much waste will attend the turning of 
cattle into the fleld. 

BEBISTANCE TO COLD. 

The accompanying map (fig. 1) shows in a graphic way where 
spineless cacti, according to our best judgment, are.adapted to grow. 
The Bureau of Plant Industry has as yet grown plants in but little 
of the territory thus outlined, but the writer has had a large ex- 




1.— Map o( (III- Cnftrtl ' 
prickly poarn maj- be crunn 
growth oulalde of the shaded aresH 

perience through the entile region and l>elie\es that he has been 
liberal in allotting territory to this crop. 

It must be remembered that throughout this region live many Mexi- 
can families. Thoy take with them the prized nopal, both spineless 
and spiny, wherever they go. They may not cultivate it, for they 
have not been used to doing that, but they will put cuttings in the 
ground and throw a little water on them occasionally, Were it pos- 
sible to secure records of all the work which these poor people have 
done in this line it would be feasible to-day to mark absolutely the 
limit of possible spineless (war culture in the United States, west of 
Ijouisiana at least. But such records are impossible to secure satis- 
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factorily, although the writer has been greatly aided bj the sugges- 
tions and information furnished by these people. It will be neces- 
sary to try to perform in many places what they have already tried 
to do in a small way and failed. However, their work is in evidence 
in many places and affords a good basis for information. 

A single illustration of the value of these Mexican importations 
will suffice. At Phoenix, Ariz., there are commonly grown in door- 
yards plants of Opuntia ficus-indica, probably introduced by Mexi- 
cans, but this is not material. They are there and their habits 
are known to observant people. Dr. R. E. Kunze Hnds that his 
plants freeze and drop off every winter after they get. more than 
about 9 feet high, when they lose the protection of surrounding 
shrubbery. All horizontal branches which are therefore poorly sup- 
ported are almost sure to break off during the winter on account of 
the cold. It IS certain that the injury under field conditions would be 
greater than this. This is proof conclusive that the conditions at 
Phoenix are about the limit of the endurance of the plants. 

The spiny mission pear is also found at Phoenix, Ariz., and it be- 
haves like the spineless OpurUia ficus-iTtdica. It is as hardy as any 
of the spineless forms, and more hardy than most of them. The 
probability is that the spineless form now growing there is only one 
of many that have been planted and that it survives simply because 
it is more hardy than the others ; but even this form is not perfectly 
adapted to this locality. 

The experience of the Bureau of Plant Industry at San Antonio, 
Tex., has been stated in other publications. Out of about twenty-five 
species and varieties of " spineless " prickly pears planted there, none 
will thrive without winter protection. 

7BICELT PEABS IN A COU) ItEGIOH. 

Under the previous heading is discussed the area adapted to the 
culture of the crop. There is no doubt that spineless plants may be 
bred to withstand a greater degree of cold than any that now exist, 
but there is a limit to profitable efforts in this direction. 

Suppose, for instance, that it were possible to produce twenty tons 
of spineless cactus to tlie acre in western South Dakota. It could be 
fed to stock only during the warm portion of the year. It would be 
of practically no value during the long cold winters when most 
needed. It would be frozen like an icicle at any temperature below 
18° F. Cattle, according to our experience, will eat frozen pear, but 
they do not thrive on it. 

UOISTITBE REQUIKEUEHTS OF FBICKLT FSABS. 

The growing of "spineless" prickly pears in this country as a field 
crop is as yet only an experiment. There is no instance where any of 
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the varieties have been grown even to the extent of an acre, except 
possibly in the case of the vague and imperfectly recorded operations 
of Tumball in Florida. It is not surprising, therefore, that it is im- 
possible at the present time to say just what are the moisture require- 
ments of " spineless " prickly pears. ■ We know, however, certain 
limits and are able to map out certain crude boundaries. 

The writer believes that the plants will grow under cultivation 
without irrigation on the Gulf coast of Texas and in California from 
the Sacramento Valley south. Under the influence of the ocean they 
may get along with neither cultivation nor irrigation, but in the 
interior valleys they will have to be carefully cultivated in order to 
conserve the moisture after the rains cease in the spring. Experience 
has proved this at Chico, Cal. 

In the great arid interior region extending eastward from the 
southern Sierras, the prickly pears will have to be irrigated before 
they will make any growth worth while. 

The statement which the writer made in a previous publication 
applies with equal force here and will bear repetition. The prickly- 
pear plants are adapted to a region having a considerable rainfall 
too irregularly distributed for ordinary crops. They must have water 
to grow and considerable of it. They are the camels of the vegetable 
world. They must have water, but they can get along for long periods 
without it. 

INVESTIOATIOHS NECESSABT. 

The reader who has followed these pages thus far will readily 
recognize that what is needed in the " spineless " prickly pears to-day 
is greater hardiness. This quality can not be bred into them in two or 
three years. There are spiny species which will live under tempera- 
tures of 40° F. below zero, but these are of no value as forage. It 
will be necessary to combine the characteristics of the spineless vari- 
ties of to-day with the hardy characters of some of those very spiny 
hardier forms in order to make them of value in the colder arid 
regions. 

It might be possible by careful breeding and selection in a decade 
or more to increase the hardiness of the rapid-growing prickly pears 
so as to withstand a temperature of somewhere about zero instead of 
20° or 25° P., which are the limiting temperatures now. There are 
large s^iny species which are hardy at this temperature and will 
form a much better basis for improvement than the small runty forms 
of the North. This will push the limit of their cultivation to the 
northward very materially. Even this will take much patient toil 
and labor and many years of experimentation. 

There are two ways of attacking the problem. One may depend 
upon selection alone. To gain hardiness by this method one would 
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be obliged to discard the present spineless species entirely and work 
with the hardy spiny natives, for it can not be expected that the 
spineless forms can be so improved within themselves as to with- 
stand 25 degrees more of cold than they do now. It would be a 
problem, indeed, to eliminate spines and spicules and at the same time 
bring the stature and rapidity of growth of even such a plant as 
Opuntia Undheimeri up to that of the present spineless forms. 

The other way is to hybridize the present spineless forms with 
some hardy plant possessing as many desirable characters as possible. 
It will usually be necessary to grow this hybrid to maturity, plant 
its seeds, and then begin a long series of selections from these so-called 
second generation hybrids. But it will take a season to produce 
the hybrid, five years more to bring this hybrid to maturity, and two 
or three years more to bring the seedlings of the Second generation 
to a stage sufficiently advanced to justify selection. One is then 
ready, provided no accidents have happened and the species which 
he has selected will hybridize, to begin selection. It will be neces- 
sary to decide whether selections can be made most advantageously 
from vegetable (cuttings) or sexual (seed) propagation. The 
slight variation that occurs in vegetative propagation renders this 
method of improvement practically useless. The method of improve- 
ment by seed selection requires several generations of plants. 

When it is remembered that cacti can be grown from seed only with 
difficulty and that several years are required to grow a generation to 
the stage of seed production, the magnitude of the task of improving 
cacti is easily seen. Of course one can only guess at the number of 
generations necessary to select from in order to produce a spineless, 
rapid -growing, hardy progeny from two such parents as we have 
assumed. We are safe in presuming that it would take several. It 
must be remembered that neither of the parents is really spineless, 
even the so-called " spineless " one having some spines and a strong 
tendency to revert to a more spiny condition. If we could be satis- 
fied with a spiny plant, the problem would be very much simplified. 
It takes a long time to breed the spines off entirely, or even prac- 
tically, but to produce a hardy rapid-growing plant should not be 
so difficult provided one's conception of hardiness is not too exacting. 
The prediction is ventured that if any improvement is made in the 
hardiness of rapid-growing varieties it will be through the spiny 
plants and not the spineless ones. 

The main work which the Bureau of Plant Industry will under- 
take with spineless species during the next two or three years is to 
test varieties which are now being propagated. Vastly more knowl- 
edge is necessary regarding these before anyone will be in a position 
to inaugurate breeding operations. 
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THE PBICKLT FEAB A FAB3C. 2T0T A KANOB, CHOP. 

In no sense is the growing of " spineless " prickly pears a range prop- 
osition. The plants will no more thrive upon the open range when 
planted and allowed to shift for themselves than sorghum, sugar 
cane, or com in any portion of the United States of America, They 
will have to be carefully husbanded like any other crop. All rodents 
are fond of them, and where abundant enough, as they are in the 
majority of range sections, these alone would exterminate the plants. 
Even in fenced pastures, where practically no rodents might occur, 
the live stock would exterminate the plants, as the writer has shown 
in previous publications. 

There is no use whatever in considering the growing of this crop 
from any other standpoint than in a fenced and cultivated field 
from which all animals are excluded, unless the area be large enough 
to supply more feed than the rabbits, mice, rats, and gophers can 
eat_ up. The prickly pear is purely a crop to be farmed. It is a 
mistake to expect the crop to take care of itself when once planted. 
"SPINELESS" PBICKLT PEAKS COUPABES WITH OTHEB EEBDS. 

No direct tests have been made to show the relative value of " spine- 
less " prickly pears and other kinds of roughage. In another pub- 
lication" the writer showed that 6 tons of green, succulent, spiny 
prickly pears when singed were equal as a roughage to 1 ton of 
sorghum hay. The chemical composition of the spiny prickly pears 
{Opuntia liTidkeimeri) used in the experiments from which this com- 
parison was drawn is not sufficiently different from that of the spine- 
less forms to warrant a change in the above ratio when an estimate 
is made of the value of the spineless forms. 

It should be understood that prickly pear is only a roughage at 
best and should never be considered as anything else. Quite a num- 
ber of chemical analyses of spineless forms have been published, but 
the data are always incomplete. In only one or two cases are we told 
what portion of the plant was analyzed. There is often more differ- 
ence in composition between portions of the same plant varying two 
or three years in age than there is between different species. The 
fact that some of these analyses show up extraordinarily large in 
water is therefore misleading. It is the judgment of the writer that 
the difference between the actual results obtained in feeding the 
spiny and the spineless forms of prickly pears will be very slight 
indeed. It should be remembered that prickly pear is a roughage; 
it is high in water content, low in nutritive value, very palatable to 
stock, and must be fed in large quantities, 90 to 150 pounds a day, to 
produce good results. 

" Bui, 91, bureau of Animal Industry, V,. S. I>ept. Agriculture, 

*" I Google 
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There are a number of nurserymen who have now on hand stock 
of some varieties of prickly pears and are offering the plants for sale, 
usually under the name of " spineless cactus." Farmers who desire 
to grow this crop should consult the map on page 15. If located 
outside of the area shown, no one will be justified in spending either 
time or money in the expectation of making an economic crop out 
of " spineless " prickly pears. Outside the shaded area on the map, 
attention should be given to spiny, hardy varieties. 

The Department of Agriculture will have for distribution in the 
spring of 1909 about 7,000 to 9,000 cuttings of " spineless " prickly 
pears. Some of these will be used in special experimental work by 
the Department, and the remainder will be furnished to those who 
apply for the cuttings previous to the middle of February, 1909. 

Applications will be filed in the order of their receipt. Should 
there not be enough stock to fill all demands at that time, cuttings 
will be sent either the following August or February, depending 
upon the number of applications received and the amount of stock 
on hand. 

No stock will be distributed outside of the territory marked as 
adapted to growing these plants on page 15, except it be a cutting or 
two which may be desired for a special purpose and which will 
receive winter protection. 

Applications for cuttings should be made to the Office of Farm 
Management, Bureau of Plant Industry, U. S. Department of Agri- 
culture, Washington, D. C. 

NATURE AND ORIOIN OF THE PRICKLY FEARS TO BE DISTRIBUTED. 

At various times during the past ten or fifteen years the Office of 
Foreign Seed and Plant Introduction of this Department has im- 
ported small quantities of stock of " spineless " prickly pears from 
the Mediterranean region. This material has either been kept in a 
greenhouse in Washington or distributed gratis to various individuals 
throughout the country, with little if any attention being paid to it 
afterwards until the past few years. This promiscuous distribution 
forms the basis of the greater part of the spineless stock in this 
country now. 

Since 1904 a systematic effort has been made to secure all the 
information available about the plants. Personal explorations have 
been made, mainly in Mexico and the United States. In other regions 
dependence has necessarily been placed on correspondents. From all 
sources, however, approximately 500 species and varieties of prickly 
pears have been introduced. About 25 of these are spineless, and 10 
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or 12 of them are sufficiently promising to warrant their being sent 
out to growers interested in them. Some are of Mediterranean origin 
(see PI. I, fig. 2) and some of Mexican origin. 

In no case was there any large amount of stock of any variety im- 
ported, usually only 3 to 6 cuttings. Having but meager information 
about the different varieties, it was thought better in many cases to 
divide even this small amount of material between two or more locali- 
ties in order to insure having it preserved in one situation should it 
not succeed in another, and this precaution has proved to be a wise 
one. On this account it has taken four years to bring together suffi- 
cient stock to warrant distribution on any extended scale. 

With such a large importation of material there is a great range 
of varieties to select from, from the spiniest to the least spiny of any 
that are known. The so-called "spineless" ones which will be dis- 
tributed vary in the number of spines. Like all material known to 
science to-day none of them is entirely spineless, and there is none 
perfectly spineless anywhere. But in all of these the spines are so 
unimportant that they can be easily handled and stock can eat them 
without singeing. They have been neither bred nor selected. They 
have been subjected to no horticultural manipulations whatever in 
OUT hands. They are exactly as we found them, and similar plants 
may be secured by anyone in the same localities where these were 
obtained. All that the Department of Agriculture has done is to im- 
port the stock and propagate it. 

Distributions will not be confined to the spineless species. So far 
as stock is available, others will also be sent out if there is call for 
them. There are many very spiny species which bear fruit as good 
or even better than the spineless ones. However, nearly all of the 
spineless varieties produce edible fruits. 

It should be remembered in this connection that although the plant 
body of this group of prickly pears is spineless, the fruits of all of 
them have many of the small spicules, rendering them somewhat 
disagreeable to handle.' There are no prickly pears anywhere with' 
smooth fruits. The nearest approach to this condition is in the genns 
Kopalea (the vast majority of the prickly pears belonging to the genus 
Opantia), in which one species is found which is not only smooth in 
plant body, but has fruits which are also nearly smooth; but even 
here there are a few of the small spicules, and the fruit is of no value. 

The following table contains a partial list of the species of prickly 
pears which will be ready for distribution in February. They will 
be distributed under the numbers in the first column. The names 

"For dlrectlouB regarding the handling ot these fruits by the Mexlcane, 
see Bulletin 116, Bnreaa o( Plant Industry, entitled "The Tnna as rood for 
Man." 
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are almcRjt invariably those under which the importations were re- 
ceived and consequently can not be vouched for in all cases. There 
are many others which may be distributed sparingly, but the stock 
of them is at present very limited. 

Table I. — Spcciea and detcripUona of prickly pear* of tehich the Department of 
Affticulture tcill distribute cutting* in territory of the United Stales adapted 
to their growith. 
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THE RELATION OF NICOTINE TO THE 
QUALITY OF TOBACCO. 



TABIATION IN THE NICOTINE CONTENT OF TOBACCO. 

Nicotine has long been recognized as the characteristic alkaloid of 
tobacco, but its function in the economy of the plant is not under- 
stood. It is present in the plant in the earliest stages of growth and 
is found alike in the roots, stalks, stems, and leaves. As tlie develop- 
ment and growth of the plant proceed the percentage of nicotine con- 
tained in the leaf constantly increases, reaching its maximum at 
maturity. On the other hand, as is well known, the maximum con- 
tent of protein nitrogen is found in the young green leaves which are 
growing rapidly. These facts seem to indicate that nicotine does not 
enter into the synthesis of the albuminoids from simpler forms of 
nitrogen, but rather that it is derived from katabolic changes in the 
albuminoid constituents, and thus continues to accumulate in the 
tissues so long as these are vitally active. 

The amount of nicotine contained in tobacco from different sources 
is subject to very wide variations, some samples containing less than 
1 per cent, while others contain more than 5 per cent. The produc- 
tion of this alkaloid in the plant is influenced by a large number of 
factors, the relative importance of which has not been determined. 
No reliable conclusions can be drawn from a study of the nicotine con- 
tent of tobaccos grown in different parts of the world for the reason 
that we are always dealing with a complex group of factors and the 
effect of any single factor can be determined only by experiments so 
planned and conducted as to exclude, or at least to control, the effects 
of all others. In a very general way, however, it can be said that 
very rich heavy soils and excessive quantities of nitrogenous fertil- 
izers, which tend to produce a coarse, rank growth, produce a high 
percentage of nicotine. This relation is but a rough one and ap- 
plicable only to sharply contrasted differences in soils and fertilizers. 
The investigation of this subject carried on by the writer, though as 
yet incomplete, points unmistakably to the fact that in the case of any 
given variety of tobacco grown in a particular locality — that is, under 
approximately the same environment — the percentage of nicotine in 
different strains is roughly proportional to the albuminoid nitrogen; 
but wlien markedly different varieties grown in different localities 
are compared, this relation does not hold. 
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6 RELATION OF NICOTINE TO QUALITY OF TOBACCO. 

From what has been said concerning the production of nicotine 
and its functions in the economy of the plant it might be inferred that 
the amount formed is controlled by external conditions of environ- 
ment and not by heredity, but our experiments along this line with 
several varieties and strains, as well as with hybrids, have shown con- 
clusively that there is a well-defined varietal influence distinct from 
external conditions, such as soil, fertilizers, temperature, moisture, 
and sunlight. As has been stated in a previous publication of this 
Department," tliere is every reason to believe that by systematic 
breeding it is practicable to procure strains of the important types 
of tobacco characterized by a high or a low nicotine content, provided 
the external conditions with reference to soils, fertilizers, and cul- 
tural methods are properly controlled. Extensive experiments with 
this object in view are now well under way. This work includes not 
only a systematic study as regards their nicotine content of large 
numbers of selections from different types, but also experiments in- 
tended to determine the relative influence on the production of nico- 
tine of the various factors which go to make up the environment in 
which the plant grows. To these should be added the effects of top- 
ping and suckering, practices which are now almost universal. 

It has already been stated that the maximum content of nicotine 
in the case of the leaf of the tobacco plant is attained just as the leaf 
reaches maturity. After this period the leaf begins to lose a part of 
its nicotine whether the plant is allowed to remain in the field or is 
harvested. Every tobacco grower is familiar with the sharp, pun- 
gent odor so noticeable in the curing shed and in the fermentation 
room, and this odor is due primarily to the nicotine which is escaping 
from the tobacco. From the time the tobacco is hung in the curing 
shed it continues to lose nicotine throughout the curing, fermentation, 
and aging processes. The writer has found that well fermented sam- 
ples of cigar tobacco are still slowly losing their nicotine after being 
kept in tightly stoppered bottles for more than two years. The cause 
of this continued loss of nicotine will be discussed later. 



Although nicotine is the active principle of tobacco its production 
in large quantities is not desirable. On the contrary, the finest grades 
of tobacco contain only moderate (and even relatively small) amounts 
of this principle. It has long been recognized that the aroma is not 
governed by the amount of nicotine in the leaf, but some investi- 
gators have suggested that this important quality is due to its decom- 
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position products formed during the fermentation process. No 
direct evidence has been furnished in support of this view, and sev- 
eral facts point to the contrary. But even if this view be correct it 
does not follow that a high nicotine content is desirable, for in the 
matter of aroma we have to do with quality rather than with 
quantity. 

As regards the so-called " strength " of tobacco, the case is some- 
what different. This term is frequently used to designate the degree of 
physiological reaction of the system to the use of the tobacco in ques- 
tion, and when thus restricted the " strength " of a sample of tobacco 
depends on the amount of nicotine present. But this term is also fre- 
quently applied to the more direct effect of the tobacco or its smoke 
on the mucous membrane of the throat and nose. For example, when 
a high-grade Havana cigar is smoked it proves extremely satisfying 
to the smoker and produces a marked physiological reaction, while 
the smoke exerts only a remarkably bland effect on the mucous mem- 
brane. On the other hand, some of our domestic cigar-filler tobaccos 
when smoked are not only less satisfying in their narcotic effects, but 
the smoke has a marked pungency and is irritating and biting to the 
nose and throat. These tobaccos are almost invariably classed as 
strong as compared with the Havana, whereas they actually contain 
less nicotine than the latter. Of course, these same differences may 
also be noted in different samples of the various domestic types. 
A, long series of comparative tests conducted by the Bureau of Plant 
Industry has failed to establish any direct relation between the nico- 
tine content and the strength of the various samples of domestic filler 
tobaccos as judged and classified by a number of habitual smokers. 

In any event it seems best to consider the term " strength " as a 
composite one, made up essentially of two factors. The true physio- 
logical action which constitutes the satisfying effects to the consumer 
so strikingly exemplified in the Havana tobacco is commonly spoken 
of as " fullness " of the smoke, while the relative freedom from the 
pungent, biting quality is designated by the term " smoothness." 
Thus, the Havana cigar tobaccos owe their great popularity among 
discriminating smokers largely to the marked fullness and smoothness 
of the smoke, while nearly all of our domestic filler tobaccos possessing 
sufficient fullness are characterized by a more or less well-defined 
roughness or harshness. Fullness and smoothness are generally, but 
not necessarily, opposed qualities of tobacco smoke. 

DIFFERENT FORUS OF NICOTINE IN TOBACCO. 

It has often been found in attempts to grow cigar-filler tobaccos 
in this country from Cuban seed and under conditions of soil and 
climate resembling those of Cuba that although of excellent quality 
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in other respects the smoke possesses the peculiar pungency or harsh- 
ness just mentioned. This defect is partially and sometimes efficiently 
remedied by resweating, followed by a long aging process. In some 
cases this resort fails and it is necessary to blend the tobacco with some 
very mild type before it can be used to advantage in the manufacture 
of cigars. This sharp, biting quality has often been attributed to the 
presence of an ethereal oil, but such a substance has never been isolated 
from cured tobacco. 

In the course of our experiments with a sample of domestic filler 
tobacco possessing the above-mentioned objectionable character to a 
marked degree, it was found that this quality was entirely lost after 
the tobacco had been extracted with petroleum ether. After evap- 
orating off the petroleum ether from the extract the residue upon 
warming gave off fumes which were extremely pungent and irrita- 
ting to the nose and throat. Upon examination these fumes were 
found to consist essentially of nicotine vapors. The nicotine is 
readily isolat«d from the extract by agitating the solution in petro- 
leum ether with water containing sulphuric acid. The aqueous layer 
containing the nicotine is well washed with petroleum ether and 
after adding an excess of alkali to free the nicotine from the sulphuric 
acid is once more extracted with petroleum ether of very low boiling 
point or with ordinary ethyl ether. After evaporation of the ether 
from this extract the nicotine is left as a residue in almost pure 
condition. This residue retains all the pungency of the original ex- 
tract, while the latter after removal of the nicotine no longer pos- 
sesses this property. 

A large sample of nicotine was purified by converting it into the 
citrate in aqueous solution and repeatedly extracting this solution 
with ether. The nicotine was then liberated with an excess of alkali, 
extracted from the aqueous layer with ether, and the ether solution 
dried. After evaporating the ether the nicotine was twice distilled 
in a current of hydrogen. The odor of this product was identical 
with that obtained by extracting the tobacco with petroleum ether, 
as already described. Although the peculiar sharpness or pungency 
of the smoke from tobacco of the kind in question is removed by ex- 
tracting the tobacco with petroleum ether, and this quality is due to 
nicotine, all of the nicotine is not by any means removed in this treat- 
• ment. 

Kissling has studied the relative amounts of nicotine salts removed 
from samples of tobacco from several different sources by extraction 
with petroleum ether, with ordinary ether, and with alcohol. A cer- 
tain definite portion of the nicotine, usually much less than half, is 
readily removed by extraction with petroleum ether, while further 
treatment with this solvent removes only traces of the remaining 
nicotine. It is perfectly clear, then, that nicotine is present in 
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tobacco in at least two forms, one of which is soluble in petroleum 
€ther while the other is practically insoluble. 

Tobacco normally contains relatively large quantities of malic 
and citric acids, from 5 to 10 per cent, a portion of which is in 
combination with potash or lime and is of great importance in con- 
nection with the burning qualities of the leaf. Of these acids the 
portion above that required for combining with the lime and potash 
is doubtless largely combined with nicotine. 

Nicotine, though quite volatile in the free state, is strongly basic 
and forms comparatively stable salts with acids which are not readily 
volatile. The nicotine salts of the difficultly volatile polybasic or- 
ganic acids, Huch as malic, succinic, citric, and oxalic acids, are prac- 
tically insoluble in petroleum ether; and, hence, the nicotine in com- 
bination with these acids would not be removed by extraction with 
this solvent. There seems to be no rea.son for supposing that freshly 
cured tobacco contains any of the volatile fatty acids, such as acetic 
and butyric acids, but it is well known that these acids are formed 
in the fermentation process from the malic and citric acids, or pos- 
sibly more directly from succinic acid, which is itself formed by 
the fermentation of the citric and malic acids. Acetic acid, like 
nicotine, is easily volatile, and so nicotine acetate is also readily 
volatile. Moreover, this salt is readily soluble in petroleum ether. 
Ammonia is likewise a product of the fermentation of tobacco, and 
the small quantity of acetic acid formed in the fermentation of 
tobacco and which escapes volatilization is to be found in combina- 
tion with either ammonia or nicotine. 

Practically all tobaccos apjjear to contain more nicotine than is 
required for neutralizing all of the stronger organic acids which are 
not already in combination with mineral or inorganic bases. In other 
words, it appears that a portion of the nicotine contained in tobacco 
is present in practically a free state. It possibly does not exist in an 
absolutely free condition, but rather in loose combination with very 
weak acids of the order of tannic acid or those derived more directly 
from the splitting of the chlorophyll constituents. Such unstable 
salts would act in most respects like the free base. At any rate, tlie 
greater portion of the nicotine removed from tobacco by extraction 
with petroleum ether can be titrated with sulphuric acid directly, the 
same as if it were in the free state. 



It has long been known that there is a decided loss of nicotine in 
the fermentation process, and the amount varies from 10 to 15 per 
cent in the case of wrapper-leaf tobaccos to as much as a third of the 
. total nicotine content in filler types. Different opinions have been 
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advanced as to whether these losses are due principally to simple 
volatilization of the nicotine or to its decomposition. Those who 
have had experience in the packing house where the fermentation is 
carried on do not need to be I'eminded of the sharp, disagreeable, and 
often nauseating odor emitted from the fermenting bulks, and this 
characteristic odor is due principally to the volatilization of the nico- 
tine. This volatilization of the nicotine is not confined to the fer- 
mentation, but is marked throughout both the air-curing and the 
flue-curing processes. Now it can be very readily dem9nstrated that 
there is practically no volatilization of nicotine when combined with 
malic or citric acids even at the highest temperatures reached in 
the fermentation bulks or in the curing bam in the flue-curing 
process. Of course this statement would not apply to the portion 
of these salts in which the acid constituents undergo fermentation, 
forming volatile fatty acids. 

Since the nicotine salts of malic and citric acids are insoluble in 
petroleum ether, it is very instructive to compare the amounts of 
nicotine removed by extraction with this solvent before and after 
fermentation. The following table shows the percentage of nicotine 
soluble in petroleum ether before and after fermentation, as well as 
the loss of this base in the fermentation process, in the case of a 
sample of Connecticut shade-grown wrapper- leaf tobacco : 

Table: l.—Nic<itinr loluble in petroleum Citier in a xample of Connecticut 

icrappcr-lcaf tohacco before and after fcrmentatiim. 

Total nicotine before feratentatlon 3,3!) 

Total nlcotlDe after fermentation 2,89 

I.oHs of nlcotlDe In the fermentation process 0. SO 

Nicotine solnble In t>etro]eum ether before fermentation l.GO 

Nicotine soluble In jietroteum ether after fermentation 1. 01 

DlBTerence _ _ 0. Ci) 

It will be seen that the total loss of nicotine in fermentation cor- 
responds verj- closely to the difference between the amounts soluble 
in petroleum ether before and after the fermentation, and it is highly 
probable that nearly all of this loss is due to simple volatilization. 
As is to be expected, the loss of nicotine is greatest in those cases in 
which the temperatures of the fermenting bulks reach the highest 
points. This volatilization of nicotine which takes place during the 
curing, and especially in the fermentation process, continues through- 
out the subsequent aging of the tobacco, but of course at a diminished 
rate. It is easy to imderstand, therefore, the marked improvement 
brought about by resweating or a long period of aging in the case of 
those types of tobacco containing excessive quantities of nicotine in 
an easily volatile form, which imparts a very undesirable sharpness 
■mgency to the smoke. 
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In addition to these marked losses of nicotine by simple volatiliza- 
tion, there is a further decrease brought about by a process of oxida- 
tion. This latter transformation is a very slow one, and while it 
plays a part in the production of the brown color of tobacco it is 
not of importance as regards the total nicotine content. The slow 
oxidation of the nicotine to thick, brown-colored, tarry substances 
begins in the curing shed and is a continuous process thereafter, af- 
fecting alike the difficultly volatile and the easily volatile forms. 



It has already been pointed out that, while the true physiological 
effect produced by the smoke of a given sample of tobacco depends 
essentially on the total nicotine content, one important factor pertain- 
ing to the strength of the tobacco as this term is generally under- 
stood — i. e., the sharpness of the smoke — is the amount of the 
nicotine present which acts as if it were in the free state in that it is 
readily volatile. Furthermore, it has been shown that this easily 
volatile form of the nicotine is readily soluble in petroleum ether, 
while the nicotine which is in combination with malic and citric acids 
is not soluble. It follows, therefore, that the sharpness shown by the 
smoke of any tobacco should be removed either by extracting the 
tobacco with petroleum ether or, equally as well, by adding a suffi- 
cient quantity of malic or citric acid to combine with all the nicotine 
present. 

We have made a number of experiments along this line with a 
sample of domestic filler tobacco which was especially well adapted 
for this purpose, and the results appear to justify fully the above 
conclusions. This tobacco was of excellent quality in nearly every 
respect except that the smoke was extremely sharp and pungent, so 
that it was necessary to blend the tobacco with some other very mild 
type before using it for the manufacture of cigars. This filler was 
classed as a strong, very heavy type, although the total nicotine 
content was only 2,20 per cent, while many of our domestic filler 
types contain as much as 5 per cent of nicotine. The amount of this 
nicotine soluble in petroleum ether was determined. To a portion 
of the tobacco about 2 per cent of citric acid was added in aqueous 
solution by spraying, after which the sample was cased down for 
two days to allow the citric acid to diffuse through the leaf as far 
as possible. The nicotine in this sample before and after extraction 
with petroleum ether was then determined. For comparison, a sam- 
ple of imported Cuban filler known as " Santa Clara," which is a 
very mild type and which showed only a slight sharpness in the 
smoke, was also tested as to the amount of nicotine soluble in petro- 
leum ether. 

"'-' DigilizedbvGoO^^IC 
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The results of these tests are shown in the following table: 
Table H. — Nicotinr soluble fn petroleum ether in domc»tic fiUvr fnhacco before 
and after the addition of citric acid. 
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It will be observed that two-thirds of the total nicotine contained 
in the domestic filler tobacco is in the easily volatile form which exists 
cither in the free state or loosely combined with weak acids and that 
the addition of citric acid renders the greater portion of this insoluble 
in petroleum ether. The fact that the nicotine is not made wholly in- 
soluble by the addition of the acid is accounted for partly by reason of 
the slight solubility of the nicotine citrate in petroleum ether, but 
mainly because the solution of citric acid added had not diffused 
throughout the leaf tissue. Better results could be obtained by add- 
ing the citric acid solution before the fermentation process is com- 
pleted, thereby affording a better opportunity for the even diffusion 
of the acid through the leaf. Even under these unfavorable condi- 
tions the soluble portion of the nicotine was reduced below that of the 
mild Santa Clara sample. 

Samples of this tobacco to which the citric acid had been added 
were made info cigars which were tested by a number of persons, and 
the universal opinion has been that the sharpness or pungency of the 
smoke has been almost entirely removed by this treatment. Other 
similar acids, such as malic and tartaric acids, are also efficient in 
overcoming this property of the smoke, but oxalic acid does not give 
satisfactory results. The easily volatile fatty acids, such as acetic 
acid, form easily volatile salts with nicotine and hence do not produce 
any decided influence in this respect. It has already been stated, 
moreover, that these salts are soluble in petroleum ether. 

Citric and malic, succinic, and finally acetic and butyric acida 
merely rejiresent intermediate stages in the degradation by fermenta- 
tive processes of the sugars to carbon dioxid and water. Citric and 
malic acids exist in the leaf prior to the fermentation, and whether 
the quantity of these is diminished 4n this process depends in any 
given case on whether tlie loss occasioned by partial transformation 
of these into succinic, butyric, and acetic acids is made good by the 
formation of further quantitiew by fermentation of the sugars. Acetic 
acid is formed during the fermentation at the exjwnse of the citric 
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and malic acids, and hence it follows that prolonged fermentation 
can never entirely remove the pungency of tobacco smoke due to the 
easily volatile nicotine. In the presence of an excess of citric acid, 
however, the greater portion of the acetic acid would be expelled 
because of its easy volatility. 

Citric acid is a normal and valuable constituent of tobacco, and its 
addition in moderate amounts could not therefore injure the quality 
of the tobacco in any way. There is every reason to believe that its 
addition during the fermentation process would prove highly bene- 
ficial to those types of cigar-filler tobacco which contain excessive 
quantities of nicotine not already in combination with citric or malic 
acids. This could probably be best applied by spraying the tobacco 
at the time of turning the bulks with an aqueous solution of such con- 
centration as to add from 1 to 2 per cent of the acid. 

COUFOSITIOH OF TOBACCO SHOKE. 

Now that we have seen that organic acids like citric, malic, or 
tartaric acid are efficient agents in preventing the nicotine contained 
in the tobacco from imparting an undesirable sharpness to the smoke, 
the question naturally arises as to the manner in which these acids 
effect this result. There would seem to be three possible ways in 
which this effect might be produced: (1) The nicotine salts of these 
acids are so difficultly volatile that the nicotine is decomposed in situ 
by the heat from the burning end of the cigar; (2) these salts, on 
account of their slight volatility at lower temperatures, are condensed 
from the smoke before it enters the mouth of the smoker and thus 
constantly accumulate in the unburned portion of the cigar; and 
(3) the nicotine passes into the smoke and enters the mouth of the 
smoker in the form of the salt instead of in the free state, thus losing 
its pungency or biting qualities. "Which of these alternatives affords 
the true explanation can best be answered by smoking the tobacco 
in a suitable apparatus and determining the amount of the nicotine 
contained in the smoke and that remaining in the unsmoked ends of 
the cigars. 

A number of investigators have endeavored to study the composi- 
tion of tobacco smoke, but the problem presents many difficulties 
in the matter of securing satisfactory analyses. Without attempting 
to enter into this subject fully, it may be said in brief that the smoke 
is, in the first place, mixed with large amounts of nitrogen and small 
quantities of oxygen derived from the air used in the combustion. 
In addition to these, the smoke proper contains, as difficultly conden,s- 
ible gases, small but appreciable quantities of carbon monoxid, hydro- 
cyanic acid, and probably also hydrogen sulphid. These latter are 
three well-known poisonous gases, although the quantities contained 
in tobacco smoke are probably too small to be of any special signifi- 
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cance. Among the more easily condensible constituents may be men- 
tioned nicotine and its decomposition products, especially pyridin, 
an ethereal oil of fragrant odor and a complex mixture of thick, tarry 
substances. Of course the smoke also contains large quantities of 
carbon dioxid and water vapor resulting from the combustion of the 
tobacco. The nicotine content of tobacco smoke has been extensively 
studied by Kissling," whose principal conclusions may be briefly sum- 
marized as follows: Considerably less than half of the total quantity 
of nicotine is ordinarily destroyed in the smoking of a cigar, and 
greater or lesser quantities enter into the smoke, depending on what 
portion of the cigar remains unamoked. In the case of a lot of cigars 
containing 3.75 per cent of nicotine, when two-thirds of the entire 
cigar were smoked about 28 per cent of the nicotine in the smoked 
part of the cigar was contained in the smoke; about 12 per cent had 
accumulated in the unburned portion of the cigar, and about 00 per 
cent was destroyed. In another experiment in which nearly seven- 
eighths of the entire cigar were smoked, the percentages were 52, 5.5, 
and 42.5, respectively. Unfortunately, in these tests the cigars were 
smoked by drawing through them a constant flow of air instead 
of by intermittent " puffs," ' as in the actual practice of smoking, 
so that the above values are not entirely applicable. Kissling con- 
siders that the physiological effects of tobacco smoke are produced 
almost wholly by nicotine and its immediate decomposition products 
of the pyridin class of compounds. 

We have carried out several experiments along the lines of those 
conducted by Kissling to determine more particularly the effects 
produced by citric acid on the nicotine content of tobacco smoke. A 
portion of the sample of tobacco repeatedly referred to in this paper 
was sprayed with an aqueous solution of citric acid in the manner 
already described, and was then made into cigars. Another portion 
of the same sample without the addition of the acid was also made 
into cigars. A like number of each was smoked in a suitable ap- 
paratus, the smoke being drawn through a series of flasks containing 
sulphuric acid to absorb the nicotine. The wash waters containing 
the nicotine from the smoke were then distilled in a current of steam 
to remove any indifferent volatile matter, an excess of alkali added, 
and the mixture was then again distilled. The distillate containing 
the nicotine mixed with pyridin and a relatively large amount of 
ammonia was accurately neutralized with sulphuric acid and then 
evaporated to dryness. The nicotine apd pyridin were then separated 
from the ammonia by extracting the residue with small volumes of 
absolute alcohol. The apparatus used for smoking the cigars was so 

» Dingl. Polyt Journal, 1&S2. p. G4. 

^ The word " piiff " in tliU paper Is used to cover botli tlie luhalatloD acd ex- 
pulslou of tbe suioke. 
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constructed that the air could be drawn through the cigars either in 
an uninterrupted current or intermittently, and the rate of smoking 
was so regulated that about thirty minutes would be required for the 
complete combustion of a cigar. In one series of experiments ap- 
proximately two-thirds of each cigar were smoked, while in a second 
series only one-half of each was consumed. The r&'^ults obtained are 
recorded in Table III, but it is to be understood that the values 
shown are only approximate, since they are influenced by a multitude 
of factors which can not be rigidly controlled. In experiments 1 
and 3 the cigars were smoked by intermittent "puffs," while in ex- 
periments 2 and 4 they were smoked by a constant current of air. 
In every case the results given in the columns designated by "A " 
refer to cigars made of tobacco to which citric acid had been added, 
while those under columns headed " B " refer to cigars from the 
natural leaf. All results are expressed in percentages and are the 
averages obtained from smoking a number of cigars. The cigars 
used contained 2.2 per cent of nicotine. The percentages of nicotine 
given in the table are all calculated to the amount of nicotine in the 
portion of Hie cigar actually smoked, and not to that contained in 
the whole cigar. The values for nicotine include at least a portion of 
the pyridin formed by the partial decomposition of the nicotine, in- 
asmuch as no method has been devised for the quantitative separation 
of these two substances. 

Table III. — ytcotine In the »moke of cigars made from tobacco to which citric 
acid had brcn added and Ihotc made from natural leaf. 
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It will be seen that when about two-thirds of a cigar are smoked 
about 30 per cent of the nicotine of the smoked portion passes into 
the smoke, while from 10 to 20 per cent collects in the unsmoked por- 
tion, and the remainder is either destroyed or escapes into the air. 
The striking increase in the amount of nicotine which collects in the 
unsmoked portion of the cigar when it is smoked by means of a con- 
stant current of air instead of by intermittent " puffs " is due to the 
circumstance that in the first case practically all of the nicotine is 
drawn into, or through, the unburned portion of the cigar, while in 
the latter case a large portion of the nicotine escapes into the air 
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during the intervals between " puffs." The relative amount of nico- 
tine which is to be found in the smoke depends chiefly on the relative 
length of the unsmoked portion of the cigar and on the rate at which 
the smoke is drawn through the cigar. 

The point of chief interest, however, is the effect of the citric acid 
on the nicotine content of the smoke. It is apparent that in every 
case the quantity of nicotine in the smoke is reduced, while that 
which collects in the residual end of tlie cigar is correspondingly 
increased. This difference, nevertheless, is too small to account for 
the marked effect produced on the quality of the smoke. Apparently 
the only possible explanation of this pronounced effect on the sharp- 
ness of the smoke is that in the presence of the citric acid the nico- 
tine enters the smoke in the form of a salt rather than in the free 
state, and thereby loses its pungency while still exerting the usual 
physiological effect. 

CONCLTISIOHS. 

It has been shown in the preceding pages that there is no direct 
relation between the so-called *' strength " of tobacco when used 
for -smoking purposes and the total content of nicotin^ However, 
a distinction must be drawn between two forms of nicotine con- 
tained in tobacco, one of which is easily volatile and readily soluble 
in petroleum ether while the other is volatile only at elevated tem- 
peratures and is almost insoluble in petroleum ether. The unde- 
sirable sharpness or pungency contained in the smoke from certain 
types of cigar-filler tobacco and which constitutes one of the two 
factors included in the term " strength " as applied to the smoke 
is due almost entirely to the volatile, easily soluble form of nicotine 
which acts as if it were in the free state. On the other hand, the 
true physiological effects of the smoke, as embodied in the term " full- 
ness," are proportional to the total quantity of nicotine. 

The pungent, harsh quality of the smoke is partiallj', but not en- 
tirely, removed by protracted resweating and aging of the tobacco, 
whereby the easily volatile nicotine is largely expelled. This unde- 
sirable property is entirely removed by extracting the tobacco with 
jjetroleum ether, which simply dissohes out the volatile nicotine. 
Finally, the addition of sufficient citric acid to the tobacco to com- 
bine with all of this easily volatile nicotine efficiently overcomes the 
sharpness or pungency of the smoke. It can best be added by spray- 
■ ing the tobacco with an aqueous solution when the fermenting bulks 
are being turned. The addition of the citric acid reduces somewhat 
the amount of nicotine in the smoke of tlie cigar, but not enough 
to account for the marked effect on the quality of the smoke. It 
is suggested, therefore, that probably the nicotine enters the smoke 
in the form of a salt rather tlian in the free state, thereby losing its 
pungency. 



^dbvGoo^^lc 



"•f'-i "' *>■■- - ■* — 

U. S. DEPARTMENT OF AGRICULTURE, 

BUREAU OF PLANT INDUSTRY-BULLETIN NO. 141, PART II. 

B. T. GALLOWAY. Ckiif al Burrau. 

I^NIV. OP MICH. 

THE GRAxWILLE TOBACCO WILT. 



ERWIN F. SMITH, 
Pathologist jn Charge of the Laboratory of Plakt 

pATHOWKiY. 



lesiTED August 3i, iffiS. 



WASHINGTON: 
GOVERNMENT PRINTING OFFICE. 

1908- , .Google 



idbyGoOgIc 



CONTENTS. 



History - 17 

Tbe continued prevalence of the diseue — _ 17 

Bacterial origin of tbe diseaee 18 

New ezperimeDts IB 

SpeciQc germ involved— — — 20 

Method of entrance of the hacterinm 20 

Remediea and patliativea 21 

Recapitulation 24 



^dbvGoo^^lc 



idbyGoOgIc 



THE GRANVILLE TOBACCO WILT. 

By FRniN F. Smith, 
Pathologist in Charge of the Laboratory of Plant Pathology. 



mSIORT. 



Attention was first called to the Granville tobacco wilt in September, 
1903, by McKeoney, then connected with this Department, He attrib- 
uted it (o a fungus (Fusarium} nearly related to those studied by the 
writer on cotton, melon, and cowpea. No proofs from inoculation were 
obtained by McKenney. 

A few days after the appearance of McKenney's paper a bulletin was 
published by Stevens and Sackett, of the North Carolina Agricultural 
Experiment Station, describing this disease and attributing it to bac- 
teria. Their diagnosis also depended solely on field observations and 
microscopic studies, but this part of the work was well done. 

In 1905, as the result of personal examinations of infected plants, 
studies of the microorganism in pure cultures, and successful inocula- 
tions therefrom, the writer confirmed the findings of Stevens and Sackett 
as to the bacterial nature of this disease. Numerous successful infec- 
tions of tobacco were obtained both by needle puncture from pure cul- 
ture and by plantings in infected soil. 

The organism was identified provisionally as closely related to Bac- 
terittm aolanacearum, a species described by the writer in 1896 as the 
cause of a widespread and destructive brown rot of the potato, tomato, 
and eggplant. This conclusion was based on the similar behavior of 
the tobacco bacterium and of undoubted liacteriitm solanacearum 
(derived from tomato and potato) in a variety of culture media. The 
shade of doubt remaining in my mind at that time was due to the fact 
that many cross-inoculations (potato to tobacco and tobacco to tomato), 
while showing multiplication of bacteria in the inoculated tissues and 
some other signs of disease (brown stain in the bundles, and on 
tomato stems the development of incipient aerial roots), did not con- 
tract the wilt. 

THE OONTnnTBD PBEVALENOE OF THE DISEASE. 

Both in North Carolina and in Florida this wilt of tobacco has con- 
tinued with increasing severity, the losses in 1908 being greater than 
those of any previous year. In North Carolina quite a number of 
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planters have lost whole fields and others constderable parts of fields. 
Still others have harvested their tobacco fireen to save some part of it. 
The entire loss in 1908 in North Carolina is not known, but is esti- 
mated at upwards of $100,000. 

In Florida the disease has also made great inroads in several places, 
causing serious losses for three or four years. In 1908, one man lost 
20 acres of tobacco under shade by reason of it. The same year a 
company lost nearly every plant on 12 acres of home-grown Sumatra 
under shade and also a considerable part of 95 acres of imported 
Sumatra, also grown under cover (cloth). On many of these fields 
tobacco has followed tobacco for a long series of years (eighteen years 
in one field). 

The worst feature of this disease is the fact that fields once infected 
remain infected indefinitely, or at least for many years, and are also use- 
less for growing any other plant of this family, e. g., potatoes, tomatoes, 
eggplants, or peppers. The disease is therefore a very serious one. If 
it continues at its present rate of progress, tobacco growing in the 
infected districts will become impossible within a few years, and if it 
should extend to all the tobacco-growing sections of the United States 
this industry would be destroyed. It is therefore of the utmost im- 
portance to keep it out of sections which are still free from it. To this 
end correct information respecting its nature should be disseminated as 
widely as possible. An ounce of prevention is worth tons of core — 
and, moreover, a cure is not in sight. Something may be done, how- 
ever, by good field hygiene to restrict its progress. 

BAOTEBIAL OBiaiN OF THE DI8£A8£. 

The writer no longer has any doubt as to the bacterial origin of this 
disease. On two or three occasions he has found Fusarium on tobacco 
stems affected by this disease, but not commonly, nor ever exclusively. 
Generally there were also a great many bacteria present in the stems 
occupied by the fungus. Once I have observed Fusarium to be a 
secondary infection — in one plant o'lt of many inoculated with the bac- 
terium some years ago. 

Almost all of the diseased tobacco plants examined by me from 
North Carolina and from Florida, a hundred or more, in several differ- 
ent years, were attacked by bacteria to the exclusion of fungi. Fusa- 
rium certainly was not present. Nothing here said, however, need be 
construed as a denial of the occurrence in this country of a Fusarium 
disease of tobacco, since it ie very reaeonnble to suppose the existence 
of such a disease. There are many such diseases, as the writer was the 
first to point out. One occurs on the tomato and another on the potato. 
Why not one on tobacco? The evidence necessary to establish such a 
contention, however, is yet to be procured. Meanwhile we may con- 
sider the (Jranville wilt as solely bacterial in its origin. 
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ExperimectB by the writer in the Bummer of 1908 have demonatrated 
that the Carolina tobacco diB^ase iB readily commuaicated to tomatoes 
through the root system. These infections were obtained by trans- 
planting healthy tomatoes into a bed of good hothouse soil in which 
tobacco plants affected by the Granville wilt had been buried recently. 
The stems of these tobacco plants, which were obtained from North 
Carolina, were swarming with the bacteria peculiar to this disease. 
The tomato plants were infected through broken roots, the plants being 
of considerable size when set into the infected bed. 

The experiment was begun at the end of July, and up to this date 
(August 18) nineteen tomato plants have contracted the disease. This 
disease is typical tomato wilt, the vascular bundles of stems and 
midribs being browned and their vessels filled with the grayish white 
bacterial slime peculiar to the genuine tomato disease. Dissections 
showed the brown stain and the bacteria in the bundles to be more 
abundant as one passed from the top of the plant toward the roots, and 
always one or more broken roots were found diseased to their very end, 
i. e., browned and occupied by the bacteria. Most of the roots, how- 
ever, as well as all of the underground stem and all of the parts above 
ground, were free from external appearance of disease other than the 
wilt, i. e., from wounds, spots, or stains. The wilting was sudden, i. e., 
not preceded by any yellowing of the foliage. Numerous incipient roots 
developed on the stems. No other tomato plants in the houses or on 
the grounds (several hundred) showed any signs of this disease. 

The JimsoD weed (Datura stramonium) planted in this bed also 
contracted this disease through the root system. 

Moreover, with bacterial slime taken from the interior of four of 
these wilting tomato plants (upper part of the stem) I have caused the 
Granville tobacco wilt inside of two weeks on four large healthy tobacco 
plants, the bacteria being introduced into leaves and stems by means 
of needle pricks, and also by pulling off leaves and rubbing the scars 
with the crushed tomato stems. The signs of this tobacco disease so 
obtained were in every way characteristic — wilt of foliage, darkening of 
the veins of the leaves, longitudinal dark stripes on the stem originating 
from internal staining, brown stain of the vascular bundles of the stem 
and leaves, and vessels gorged with the characteristic bacteria. Some 
of the uninoculated leaves also dried out irregularly, and the apical 
leaves on the inoculated side of the stem became dwarfed and distorted. 
The inoculations were made in another hothouse (where no other 
Solanaceae were grown), the checks remained healthy, and when the 
wilting plants were cut for examination the root system in three of the 
four plants was still free from disease, the inoculations having been 
made at the top of the plants. Moreover, in alt cases (four places on 
each plant) the disease began in the pricked and rubbed areaa^HHjIc 
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spEoino a£RU involved. 

The cultural characters of the tobacco orgaDism are the game as 
those of Bacterium salanacearum derived from tomato or potato, and 
now that good crosB-infectiona have been obtained no doubt reniaine 
that the (Jranville wilt of tobacco and the brown-rot of potato, tomato, 
and eggplant are one and the same disease, i. e., due to the same 
organism, all of these plants belonging to the nightshade family and 
being rather close relatives. The Florida tobacco wilt at Quincy and 
Hinson appears to be the same thing. I examined diseased plants 
from Florida some years ago and again this year. 

The writer formerly slated (1896J that he did not succeed in cross- 
inoculating Bacifrium solanacearum into tobacco and peppers, and at 
that time he believed tobacco to be exempt, but not many experiments 
were made, and we may assume either that the cultures used had lost 
their virulence or that the particular plants selected were too old or 
growing too slowly, or for some other reason were unusually resistant. 
The writer now believes that Bacterium xolanacearum does frequently 
lose its virulence by continued culture; that, in general, old and slow- 
growing plants are difficult to iufect; and that some individuals and 
some varieties are more resistant than others. This. I believe, suffi- 
ciently explains the former failures. We may conclude, therefore, in 
searching for remedies that we have one disease to deal with and not 
several. 

ICETHOD OF ENTBAITOE OF THE BACTERIUU. 

It stomatal infections occur, which is not unlikely, especially in wet 
weather, they have not yet been demonstrated. So far as we know, 
this organism enters the plant only through wounds. Van Breda de 
Haan found the root system especially subject, Stevens and Sackett 
state that the infection is first in the root. A large number of infec- 
tions undoubtedly take place under ground, the organism present in 
the soil entering the plant through wounds made in transplanting or 
cultivating, or by small animals infesting the soil. Roots broken in 
transplanting and leaves pulled or pinched off at that time are respon- 
sible for many infections, and it would seem that by care the number 
of such wounds inviting infection might be greatly reduced. 

It has been observed in Sumatra, where occurs a destructive bacte- 
rial wilt some years ago identified by Hunger as due to BarferimH 
xolaiiiirenrmn, that the tobacco plants are peculiarly subject to it when 
grown on land infested with eelworms (nematodes) or with insects 
which attack the roots or base of the stems. Rainy weather is favor- 
able to the progress of this disease, although the wilt may he detected 
first in drj' weather. In this countrj- it has been observed, especially 
by Earle on tomatoes in Alabama, that wef soil is peculiarly favorable 
to the spread of this disease. All observers agree that the root system 
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is peculiarly liable to attack. To a very coneiderable extent the 
deetractive prevalence of this dieeaee eeeme to hinge on the occurrence 
of root-infeattng nematodes. They are common in the diseased tobacco 
soils of Florida and probably occur also in those of North Carolina. 

REMEDIES AND PALLIATIVES. 

(1) This organism is to be regarded as a very bad weed liable to be 
distributed in many ways. It is worse than ordinary weeds because it 
is invisible. On plantations free from the disease a rigid quarantine 
should be erected against plantations subject to the disease: Nothing 
should be received by the farmer from the latter — seeds, young plants, 
raw tobacco, cured tobacco, packing cases, wagons, tools, fertilizers, 
laborers, horses, cattle, etc., all should be excluded. Avoid also the 
manuring of fields with tobacco waste even when it is believed to origi- 
nate from clean sources. 

(2) Do not plant tobacco on lands subject to this disease. Rent 
healthy land at a distance if necessary. To plant infected land invites 
disaster. It is not snfe to do so even after several years. Stevens and 
Sackett have recorded several cases where the disease returned after live 
to eight years rest of the soil, and one instance where it did not return 
after a rest of fifteen years. 

(3) Do not cultivate any other similar plants on infected land. 
Tomatoes, potatoes, eggplants, peppers, and pepinos are all more or 
lees subject to this disease, and their growth will help to continue the 
organisms in the soil. Grow plants of some entirely different family. 
Look out also tor Sotaiiaceous weeds. It is not known whether these 
are actual harborers of the bacteria, but it is well to destroy them. In 
the hothouse the writer has found the plant called Stramonium, jimp- 
son, or Jamestown weed quite subject to this disease. The disease is 
also readily inoculable into the black nightshade (Solatium nigrumj. 

(4) Search the affected tobacco fields carefully, especially toward the 
end of the season, in the hope of finding resistant plants from which 
seed may be saved for the breeding up of resistant sorts. There is 
some hope that this may be accomplished. The intelligent planter can 
serve himself in this matter as well as help to excite general interest in 
the subject. The end in view is worth the expenditure of much time 
and trouble. 

(5) If it is impossible to avoid the use of infected lands, then cer- 
tainly avoid planting the wettest spots, and underdrain such fields as 
speedily as possible, 

(6) Select for the seed beds soil which is uncontaminated, and trans- 
plant to the field early, i. e., while the plants are quite email, and with 
the greatest care la ovoid breaking thr roots. Cultivate shallow with 
the same thought in mind. Under no circumstances use lai^e plants 
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OQ such lands. The roots are certain to be broken more or less in 
transplanting and equally certain to become infected, with subse- 
quent infection of the whole plant. Probably half the trouble on such 
lands, if they are free from nematodes, might be avoided by careful 
attention to this one particular. Under tents, sowing the seed in the 
place where the plant is to stand might also be given a trial. 

(7) Wound as little as possible the base of the plants and the tops 
by pruning or pulling away leaves. Do not jerk oS leaves when setting 
out. It is a good rule under ordinary circumstances to balance root 
and top by removing a portion of the leaves at planting time, but not 
when this disease is present, since infection is liable to occur in this 
way. The same end may be accomplished with less danger to the 
plants by using greater care in transplanting, and especially by trans- 
planting when the plants are small. Top the plants in dry weather. 

(8) Avoid fields known to be infected with root nematodes. They 
wound the roots and enable the bacteria to gain an entrance. Hunger 
demonstrated this on tomatoes in tlie Dutch East Indies. If such fields 
must be used, the nematodes may be reduced in number by rotation 
with winter grains (oats, rye, wheat) followed by velvet beans but not 
by cowpeaa (except Iron), since ordinary cowpeas are much subject to 
root nematodes and will increase the number of them in the soil. Vel- 
vet beans are not subject to nematodes. The number of nematodes in 
the soil may also be reduced by a skillful use of trap crops, but an 
unskillful use of the same will increase their number. The object of a 
trap crop is to get as many nematodes as possible encysted in the roots, 
which are then pulled up and burned. Cowpeas may be used as a trap 
crop. They should be removed and burned as early as the fourth week, 
i. e., before the nematodes have escaped again into the soil in increased 
numbers. It would he best, however, to put this work into the hands 
of persons having some knowledge of biology, since trap-cropping for 
nematodes is still In the experimental stage. 

(9) Remove and burn affected plants as soon as they are detected. 
They are swarming with innnmerable millions of infectious particles^ 
which plowed under or allowed to fall to the ground are washed into 
the earth and will serve to increase the soil infection. Such plants are 
also a source of danger to your own free fields and to those of your 
neighbors. There are enough neglected tobacco plants in Granville 
County to infect the whole United States if properly distributed. 

(10) Under no circumstances throw tobacco refuse on your fields, or 
into your barnyard, or into streams or roadways. Such refuse is a 
good fertilizer, but it may also prove the carrier of this disease and the 
danger is too great. The organism may live in the dead stems for 
some time — just how long is not known. Do not take any risks. The 

'A single tobacco plant may contain ten thousand million ot these bacteria. 
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organism is not known to produce spores and is believed to be de- 
stroyed by a abort exposure (ten minutes) to 52° C. (125° F.), but 
until it bas been confirmed on a large scale in the field it is best to 
be cautious about using waste material from the curing house. Some 
portion -of it containing these bacteria may not have been heated hot 
enough to destroy them. 

(11) Strive to keep uninfected fields free from infection. To this 
end look out for the tobacco refuse; also for wash of rain water from 
infected lands (this to be turned aside by ditches and dikes). Be 
watchful also for other sources of infection, e. g., dirt or fragments of 
infected tobacco carried on tools, feet of horses and cattle, etc. 

Tools may be disinfected (after removing the dirt) by a short expo- 
sure to live steam, boiling water, or the open ilame (gasoline torch). 
Five minutes exposure ought to be ample. They may also be disin- 
fected by the use of germicides, e. g., 5 per cent carbolic acid (poison) 
or one-fifth per cent mercuric cblorid (poison). Carbolic acid or mer- 
curic Chlorid (corrosive sublimate) are better than formalin, since the 
latter is volatile and likely to be under the certified strength (40 per 
cent formaldehyde) in broken packages or old corked bottles. Mer- 
curic chlorid tablets prepared for this purpose, eo that weighing is not 
necessary, are on the market. Wooden pails and clean boiled water 
should be used. The germicidal action of mercuric chlorid is destroyed 
by contact with metal dishes. These substances should be kept out of 
reach of children. 

( 12) Avoid also the increasingly common Southern practice of sowing 
fields with dirt from other fields, the idea being to inoculate the soil 
with nitrogen-fixing organisms. This method of inoculating soils is a 
bad practice under any circumstances, i. e., one well calculated to dis- 
seminate plant parasites and one particularly reprehensible in localities 
where this disease prevails or is liable to occur. Nematodes, injurious 
insects, parasitic fungi, club-root of cabbage and other Crucifers, and 
pi ant- destroying bacteria, not to mention animal parasites, are all 
liable to be disseminated in this way. To let loose a whole menagerie 
for the sake of obtaining an ox or an ass is not a good policy. Obtain 
pure cultures for soil inoculations from the Department of Agriculture 
or the State Agricultural Experiment Station. 

(13) Those who grow Sumatra wrapper-leaf tobacco under tents 
erected at great expense and whose annual crop is worth $1,000 or 
$1,500 per acre can afford greater expenditures in combating this dis- 
ease than the ordinary planter. Such persons should endeavor to free 
the soil of this organism by fire or by steam heat. They should also 
combat the nematodes. Bttcl. nolatincearHm is quite sensitive to heat, 
and if the whole body of the soil could be warmed up to 12r>° F. for 
fifteen minutes this organism would be destroyed. If such attempts 
are made great care must be taken that the sterilized portions are not 
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reinfected by careless workmen from the parts not yet treated. Live 
steam under considerable pressure conveyed through parallel lines of 
buried gae pipes and let loose into the soil at short distances by suit- 
able small openings is probably the best method of applying steam. 
It may be applied, however, as Shamcl has recommended for seed 
beds, i. e., under large shallow metal pans, which are then moved to a 
fresh portion of the field, and so on until all is treated. A lettuce 
grower in Boston has invented a sort of drag-tooth device of gas pipe 
which is driven down into the soil and steam turned on for a half hour 
or more. This is then lifted and driven down in another place, and so 
on until the whole bed is covered. It effectually sterilizes the soil, but 
the labor is very considerable. 

(14) Get your neighbors to unite with yoa in- carrying out these 
measures. 

BE0AFITULA.TION. 

The tobacco wilt is due to bacteria. They occur in the diseased 
plants in enormous numbers. They infest the soil and remain alive in 
it a long time. The plants are commonly infected through injuries due 
to nematodes (eelworms) which cause swellings on the roots, or through 
roots broken in setting out. Late transplanting from the seed bed is 
very disastrous when this microorganism is in the soil. Potatoes, 
tomatoes, eggplants, and other members of the nightshade family are 
also subject to this disease. 

Sound plants depend oi^ planting in uninfected land. To keep unin- 
fected fields free and to reduce the amount of infectious material in 
diseased fields, remove and bum the diseased plants and practice the 
other hygienic measures here recommended. 

Immediate remedial measures should look lo reducing the number 
of nematodes in the soil; to greater care in transplanting, so that the 
plants, and more particularly the roots, shall not be wounded; and 
under tents, if the cost is not prohibitive, to destruction of the bacteria 
by steam heat. 

Remote remedial measures should look to breeding up races of 
tobacco which shall be resistant to this disease either directly, or indi- 
rectly by being resistant to root nematodes. 
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THE FLORIDA VELVET BEAN AND ITS HISTORY, 

By Kathesinb Stkfheks Bokt. Laboratory Aid. Forage. Crop Investigations. 



HISTOBT 07 THE TLO&IDA VELVST BEAN. 

The mofit importRnt leguminous forage crop grown in Florida is 
undoubtedly the velvet bean. In the past fifteen years it has rapidly 
grown in importance as its value has come to be more iind more ap- 
preciated. In so far as one can rely on the memory of various resi- 
dents in Florida, the velvet bean was known there at least as early as 
1875, but no documentary evidence earlier than 1800 has been found. 
In connection with the study of the Florida velvet bean the interest- 
ing fact develops that the plant does not belong to any of the species 
to which it has been referred, but on the contrary is a distinct species 
not heretofoi'e properly characterized or named. Tlie detailed his- 
tory of the plant as far as the documentary or published evidence 
is concerned is given below. 

On September 8, 1890, Hon. J. M. Kusli, iSecretary of Agriculture, 
writing to Mr, S. C. Carleton, Argo, Fla., in a letter preserved in 
the files of the United States National Herbarium, acknowledges 
the receipt of " a peculiar seed of a bean," and continues the letter as 
follows : 

Tlie plaat is apparently a species of tbe genus Miicuna. The National Her- 
barlntu coutaius nothing exactly llice it and it is probably of troploil urlgln. 
1 sliiill be glad if yon will tieud iih some B|)ecimens uf tlie vlue. iKirtluiiH of 
the stem a foot or twti lutiii; with Home Hotvers. leaves, iitid finlt in iHisltlon. 
We wish to prepare tbe speclniens for i)erDianent keei>lns In tbe berbarlum. 
I mail you to-day a boi In wblch the plant can be placed and sent free of 
postage. 

No furtber correspondence has been found, but in the I'nited 
States Xational Herbarium are several specimens sent in by Mr. 
Carleton under date of September 22, 1890, on one of which is the 
information "introduced with cotlee seed," and on another "intro- 
duced from tropical America of West Indies." Thes:- specimens 
were mistakenly identified as Mwuna pntnens L. The plant is the 
Florida velvet bean, and the above is the first documentary record 
concerning it that has yet been found. 
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In Bulletin No. 35 of the Florida Agricultural Experiment Station, 
published in April, 1896, Mr. O. Clute Trrites as follows: 

Enrly In 1805 my atteiitiuu was called to a " i>ea " wblcli was reported to 
grow luxuriantly Iti (loor boII. to give a iaijx umouut of f(>ra»;e. to yield an 
uniiHual nniotint of |>ens, and to be eaten rtiedUy, both forage and iieaa, by all 
stock. Tbe fi^Dtleuinii u-lio reiKirted thla )>e>i lias no name for It. Afterwards 
the same plant was fonnd In Lake City and In other places In Florida, grown 
as an oniameiital on trelllxes for xbadin);: piazzas, under tbe name of velvet 
bean. * * * It began to bloom In August, producing long clusters or 
racemes of BoinewLut large piiriile flowers, whicb were quite ornamental. 
The bloom nns followed tiy iilunip pods of rich, dark Ereen, covered wltb a 
close down, like \elvet. whence probably conica tbe nanie of "velvet 
bean." ■ * • I have not been able to learn the botanical name of the planL 
Probably It was Introduced lis an ornamental climber. It may have come 
years ago from tbe Patent Office, <jr more recently from tbe Department of 
Agriculture. • • • Mr. A. P. Newheart, of Ocoee, Fla„ of whom I obtained 
the seed planted at the station at Ijike City, called tbe plant a pea. He 
writes as follows: " Your letter Is at band. At your request I will state that 
I know nnihlnit of tbe origin of tbe pea, and I'an dnd no one among tbe old 
settlers that has the least knowledge where tbe pea came from. It bas been 
planted here some twenty years, solely as coverings for trellises and unsightly 
places." 

In December of the same year that Mr. Clute published his bulletin, 
Mr. Gerald McCarthy, in Bulletin No. 133 of the North Carolina 
Agricultural Experiment Station, has this note: 

Barana OB Velvet Pea. — DoUchoa muUiftorus (Plate I).-rThe banana pea 
Is not a true cow|)ea, though closely related. Its botanical name is Dolictiot 
mulliflorut, and It Is a native of the southern part of Florida, extending south- 
ward Into tbe Tropics. This iiea is much more tender as r^ards cold tban tbe 
common covvjiea, and this, with its estremely long seaaon of growth, reduces 
very considerably its agrlcuitiinil value for North Ciinillna and colder States. 
The seeds are large, roundish, granite color, and si)eckled like the common 
"speckled" ]mm. The growth of vine Is enormous, far exceeding any other 
legume known to agriculture, reaching 20 to 30 feel. 

The identification of the Florida velvet bean as DoUchoa mtdtififyrus 
Torr. (Difxlea hoykiiui Gray) is clearly erroneous. That plant i« 
native in t'lorida and is very different from the velvet bean. 

Since 180C there have been frequent press notices of the velvet bean. 
Some of the more important, as throwing light on its history, are the 
following : 

Seven years ago only two grove men here had planted tbe velret bean : from 
these tbe acreage planted In orange groves gradually iuiTeaseil until last year 
there were atiout 25 orange groves planted to the velvet bean. The results 
were so favorable that fully WKt orange growers planted the besn tor fertilizer 
alone this year.— Pfortdo Farmer and Fniil drotrrr {Jack»omiUe. Fla.), No- 
vember 37, IS97. p. 7-57. 

Although notes on this plant have already apiieanid In tbe Queensland Agri- 
cnitural Journal for August and October, 1897, I think that the following infor- 
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mailon respecting Itn (rrowtli in thia colonj :[i«.v he of liiteres't to QneenRlandeni, 
ns tlie previous notes were simply extracts from Amerlcfln Journals, and tbe 
itifiirmatlon tbey gave more applicable to American than to (Jneeusland con- 
ditions. 

In tbe Brst place, tbe plant bas been wrongly named, as It is not Dolichot 
mulH/loruH, but la recognized by Mr. F. M. Bailey, to wbow I submitted speci- 
mens, as Mucuna prun'ens, var. uHJis, a variety of tlie plant commouly known 
as "I'owhnge" or " t'ow-itcb." Tbe deacrliition Hlrendy (tiven of tbiB pinnt is 
Bubstantially correct, so 1 will simply refer my renders to tbe illustration bere- 
wltb," wbicb bas beeo drawn by tbe artist to tbe department from a plant 
grown* at tbe Itedlnnd liny Experiment farm. — Albert H. Benson in Queenn- 
land AgricuJtural Journal, May, IS98. p. 370. 

Velvet Bean (Jlucuna utilii). — Annual; climbing; stems sometimes DO feet 
in length; leaflets 3, large; pods numerous. 2 to 3 Incbea long, each containing 
three or four large oval beans. 

A newly introduced plant which has not l)een extensively tested, but which 
bas been highly recommended by the ext)eriment stations of Louisiana and 
Florida. — United Slateg Department nf Agriculture, IHvi»ion of Agrontology, 
Bulletin No. IS, "A Report Upon the Fnrage Plantu and Forage Renourees of 
tbe Oulf State*," bji S. U. Tracv- July 15, 1808. 

Florida Velvet Bean, — Under this name a legiiminous plant has been promi- 
nently recommended in American JournaiH us a forage plant and as admirably 
adapted for green crop manuring. Recently the ))eana have been olTered for 
sale in this country. As frequent refereiicea bave been made to Kew, it is 
desirable to place on record what is known of the plant and its capabilities. As 
to its identity, it was from tbe first conjectured that tbe seeds twionged to 
a plant very near the common purf) I e- flowered Oowhaee or Cow-ltcb plant of 
tbe Tropics. Mueuna prurienn. Tbe difficulty. In the absence of adequate Bi>ecl- 
mens. in Identifying It with thia was the fact that in the Cow-Itch |>lant tbe 
podB are densely covered with stinging hairs of n brownish color. A plant 
BO formidably armed, it was thought, could not safely be recommended for 
general cultivation, The name first given. Dotichon multiflorun (Dioclea bop- 
kinti), was clearly wrong. In these circnmatances we are gind to And from 
the Queensland Agricultural Journal, volume II. pages 370-371 (witb a plate), 
that the plant has flowered and fruited In that colony, and tbat Mr, F. M, 
Bailey, F, L. 8., the colonial botonlst, bas Identified it as Miieunn pniririm, 
var. H(i((«. In this variety of the Tow-Itch plant the [)ods are «pi>arently 
devoid of stiuglng baire. It is probably U. utilis of Wallich. described In 
Flora of British India (vol. II, p. ISi) as "cultivated variety" wItb velvety 
not hairy pods. This Is figured In Wight's leoues (vol. I, t, 280). According 
to Watt's Dictionary of the Economic Products of India, " the j-ouiig. fender 
pods are coolted and eaten as a vegetable." What may also prove to tie the 
same plant, witb Jet bltiok seeds, is cultivated as a rotation crop on sugar 
estates in Mauritius under the name of " Pols Miiscate." Tbe accounts given 
by interested parties In America resi)ectlng the ogrtcultural value of tbe 
Florida velvet bean must be received with caution, — Eew Garden Bulletin 
of iliiceUaneoug Information Xo. l-iO. Augiiit. I8!>fi. p. 207. 

The Florida Vei.vrt Bkan,— As I am receiving so many letters of Inquiry 
from your readers about the Florida velvet bean, and being unable to answer 
each one separately. I would like to reply Ibrougb tbe columns of .your valuable 
and widely read paper. 

'' From .\nierlcan seed. 
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I bavp been asked xn uiaiiy times l>,v |>»<>i|>1e all over the eoiititry tn g\vB them 
file origin of this nuirvelous and moat wonderful foratre 'md fertlllBlng plant, 
and from wlint country It cuuie. I will answer by saying that Its |iresenc« here 
in Florida can be traced buck twenl:y-flve years or more, and It bns until 
recently been known among the common people as the " Climber." From 
weight of evidence I unhesitatingly give Florida the credit of being its orlfctnnl 

During the itnst year the writer introduced this Utile wofider In almost every 
clyl1ize<l country on the globe, and a crop from the seed sent has been grown 
the present season: but from rei>orts received It still reualus a stranger to ail. 
No one so far as beard from cialins to know anything at)out It. The celehrateil 
Kew Gardens, Ijondon. grew It the present season as a curiosity. Its vigorous 
growth and wealth of foliage and vine attracted wide and universal iittentlon. 
Every Stale In the American Union Is also putting It to the test. From a 
flood of letters recelveil I leuru that, from late planting and early frosts, the 
seed Is not maturing in all sectiona of our country. But an a snccesaful feed, 
forage, and fertlllKer crop, it has nothing but praise from every quorter. and 
condemQiitioii from none. Onr Government at Washington, recognizing Its 
great value to our country at lai^e. bought a carload of seed of the writer last 
July for distribution to the several States of our Inloii.— Cnp/. E. A. Wilsnii. 
Flori'la (HO loicn nieiitioncd), in Agricultural Epitomint (Indianapotls, Ind.), 
Febniarv, IS99. p. 4- 

From the year 1898, wherever (he velvet bean iw mentioned., it is 
spoken of as Mvcuna utilisy and publicationfi devoted entirely to it 
began to be published, notably the following; 

Alabama Agrlcultnrnl Biperiment Station Bulletin Xo. IW, "The Velvet 
Bean." by J. F. Duggar. April. 1899. 

ITulted States l)e|iarlnient of .^grlcultura Division of Agrostology, Circular 
No. 14, "The Velvet Reau." by Jared (!. Smltb. May, 1890, 

Florida Agricultural Kx|ierlmeut Station Bulletin No. tJO, "Velvet Bean." 
by H. K. Miller. January. 1002. 

Bailey's Cyclopedia of American Agriculture, volume 2. pages (JCtMi&S, 
" Velvet Bean," by H. II. Huuie, 1907. 

THE IDENTITT OF THE FLOBIDA. VELVET BEAN. 

The original description of Mueuna vtUis by Wallich " is as follows : 
The principal difTerence of this siiecles, if Indeed ii s|»ecies, and i/. prurita 
consists in the hairs of its legumes being apiiressed and almost silky, not erect, 
rigid, and stinging. In nil other rcspecls they aulflcleiitlj- agree. The flowers 
In both are puri>le. The greater size of this Is probably attributable to cultiva- 
tion, tn nhlch state irtiiy It Is known. 

This brief description is accomjjanied by an excellent plate of the 
plant, natural size, which is herewith reproduced, reduced one-half. 
(See PI. I.) The identity of this plant of Wallich "s is decidedly ob- 
scure. It i.s e.xtremely difficult to see how it can be a mere variety of 
Mut-inui ptiirHu. as has l)een held by some autliors, and it certainly has 

"Wight, iconcs. 1. 2S0. ■].'U2. 
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Wallich'S Plate of Mucuna utilis. Reduced Slightly More than One-Half. 

Thertewrlpllonn.'fnmpanvlnglhc origiiial pliile fs us fc>ll"WB; -il) Bai-enir. imiiinil niie; (2) a 
dlwected fliiwer; (3) slamGii»,shi.winK tlicnllcraiiU' loiigBiid rouiirl nnlh»rs; (^i niiind antlHTs; 
(S) long anen; (6) umrv; iTi tlie nnrno opeiivii; (S| pIusict of puds; (»| i«rili>ii of a IPKimie 
opened; (10) a !«ed; (11) Ihe mmc cut lomrfliidinally: {Vi) tminvprwly; (13) ihe c-oivlcdona, 
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nothing to do with the West Indian Mucxina pruriens. As Hooker " 
long ago pointed out, the striking differences between the West Indian 
and the East Indian species are that the former has acuminate leaf- 
lets, whereas in Mucuna prurita they are obtuse or obtusish; Muruna 
pruriens has a loose raceme, while Muruna . prurita has a dense 
raceme; Mueuna pruning has the calyx lobes triangular and nar- 
rowly acuminate, whereas in Mucnna prurita they are rather broadly 
triangular and merely acute ; Muruna pruriens has a few inconspicu- 
ous stinging hairs on the calyx, whereas in Mucumi prurita they are 
much more numerous and are conspicuous on account of their rusty 
color. The seeds of the two species are also distinct. Thosp of 
.Vucuna pruriens have a dark, brownish gray ground color witli lon- 
gitudinal markings of black. In all samples of Mucuna prurita 
examined the seeds are nearly black and unicolored. It may likewise 
be pointed out that the seeds of Muruna pruriens are larger and not 
flattened on the sides, with the hilum only about one-half the length of 
the seed, while in Mucnna prurita the sides of the seeds are distinctly 
flattened and the hilum fully two-thirds as long aw the seed. 

In this connection the remarks of Voigt * are of interest. Under 
Murvna utilia he says: " Certainly different from M. prurita, which 
has been cultivated in the garden here for many years, without its 
pods becoming less stinging." Voigt further identifles M. utilis with 
the black bean of Mauritius and Bourbon. This last-mentioned plant 
has been grown during the past season at Biloxi, Miss. Specimens of 
it agree exactly with the plate of M. utilis. It is also exceedingly 
probable that Mucuna rapitata (Roxburgh) Wight and Amott is the 
same thing, as the description agrees jrerfectly. 

It is impossible to consider the Florida velvet bean the same as 
Muciina utilis, from which it has several marked distinctions. .The 
principal points of difference are as follows : The size of the pod, that 
of Mucuna utilia being 4 to 4J inches long and J inch wide and the 
Florida velvet bean usually under 3 inches long and not so wide; 
th^ shape of the pod, that of the Florida velvet bean being more 
cylindrical and blunt at the ends, less pninouncedly falcate, and not 
so decidedly ridged longitudinally; the puhescenre on the pod, that 
of Mucuna utilis being thin, " appressed, and almost silky " hairy, 
while that on the Florida \elvet bean is very dense, velvety, very soft, 
and weak; lAe shape and size of the seed, that of Mucuna ntHis being 
large, long-oval, and flattened, whereas that of the Florida velvet 
bean is almost spherical and of smaller size; the color of the seed, 
which in the description of Munma utilis is not given, but from 

"Hooker. Bot. Misc.. vol. 2. |i. 34S. 1,S31, 
* Ilortus Suburbnnus Calt'iittciisls, p. 235. 
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the figiii-e the seed is not iiiottletl or speckled, whereas the Florida 
velvet l)ean is. A comparison of figure 1 and Plates I. II, and III 
will illustrate the difference between the two plants. 

The other described species 
belonging to the same group 
as the Florida vehet bean are 
Mucunu cochinrhiiu' 11818 Ijonr,. 
which has white flowers and 
thick legumes, color of seetls 
not given; Mucima mpiUita 
(Roxburgh) Wight and Ar- 
nott. with purple flowers and 
black shining seeds: il'icnna 
nifca (Roxburgh) "Wight and 
Arnolt, with white flowers 
and ash-colored seeds; Mii- 
iiiiui Ij/oni Merrill, with white 
flowei-s and ash-colored see<ls. 
but quite distinct from .Vu- 
(■una ttirea; Muriina i-dutina 
IIa.ssk., with puqile flowers 
and six different varieties as 
regards seeds, none t>f which 
are at all like the Florida 
velvet bean : Muruna brar- 
tcatii Hakor, with gray leaves, 
broad, ovate, persistent bracts, 
and pods covered with gray- 
velvety t o m e 11 1 u m w h e h 
young; Muciniii mdrn/atr/iit 
Wallich. with woody stems 
and very large, half-woody 
pods, which are 1 to li feet 
long and 8 to 12 seeded; and 
.Uiirniiri /ilrxtitiiW ight and Ar- 
nott. with very hairy branches 
and densely silky leaves, es- 
liecially beneath, and pods 
"Fiori'iiii"viVm"iK.an, ""xwo-lhli^ liatiiroi ('<ivered With slinging hairs, 
"''"' Xlo>t of the above species, 

and in addition three appurently iindescribcd species, were grown in 
11108 at IJiloxi. Miss. Tlioye sjK-eies are all very much alike in habit, 
the moat obvious dift'ereuee^ lieing found in the calyx, in the clianicter 
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Mature Pods and Seeds of the Florida Velvet Bean. Nstijraj. 5ke;- 
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of the pubescence on the pods, and in the shape, color, and size of the 
seeds. The differences in the character of the pubescence of the pods 
are sucli as to make it practically certain that they are specific in 
value and not merely varietal. 

In view of these fucts the Florida velvet bean is herewith described 
as a new species, 

Stixolohium " dceringlaimm n. sp. — An annnal, bertNiceoiis, climbing vine 
sometimes 20 meters In leiittth wbeii growing on ttupiwrtB, and even on tbe 
ground attaining a length of from 2 to C meters, bearing long, iwndent racemes of 
purple flowers nhltrli produce dark, vetvely pods & or eentlmeters long. 
Stents rutber slender, terete. S]>iirsel,v pubenrent. witb wblte, niipreHxeil halrti, 
eapeclally on the ridges. Petioles equaling or exceeding tbe leaflets, pubescent 
like the stem, and continued for 2 to 4 eentlmetera beyond tbe lateral leuflets; 
stipules subulate, pubescent, about 1 centimeter long; stl|ielH sliiillar but 
smaller ; petlolules about 5 nillllnieters long, stout, very pubescent. Leaflets 
rhomboid -ovate, tbe lateral ones oblique, aiembranaceoua, aenmlniite-cusiildate, 
fi to ID centimeters loug, about bait as broad, sparsely piilH'sceiit nb()ve, espe- 
cially on tbe veins, more densely pubescent beneath, tbe wblte hairs closely 
appressed. Inflorescence a raceme or thyrsus 15 to 30 centimeters long, pendent, 
bearing 5 to 30 flowers, usually alrout 12; rachls like tbe Stem, but more 
pubescent; flowers borne singly or In twos or threes on short lateral brancblets. 
Bracts lanceolate- siibutnte, very pubescent, early fugiicluus. Calyx i)ubescent 
within and without with short, white, appressed hairs, 2 li]it)ed. the upper 
lip broadly triangular, tbe lower Up .1 cleft, tbe lobes trlangnlnr-subulete, 
the middle one longest ; stinging hairs absent. Corolla dark purple. 3 tn 4 centi- 
meters long; standard less tban half tbe length of the keel, darker than the rest 
of tbe flower; wings slightly shorter than the keel, rather briiad, otilimceolate- 
obtong, obtuse; keel straight to near tbe tl]i, where It curves sharply upward, 
the tip Arm and acute: anthers of two sorts alternately long and short, the 
latter on niucb broader filaments; ovary linear, pubescent; style Bllform, 
put>esceut nearly to the tip ; stigma small. I'ods when mature 5 to C centimeters 
long, turgid, densely eovereil witii n soft, nearly black, veh'ety pubescence with- 
out stinging hairs; valves with 1 or 2 or sometimes 3 obscure liingltudlnal 
ildges. Seeds 3 to 5 In each )kmI. subglobose, niarbled and speckled with brown 
or black, and sometimes both, on ash-gray ground color (though i)ure gray and. 
It Is said, pure black occur rarely), 1 to 1.5 centimeters lu diameter. Hllum 
white, obloDg-craterlform, less than one-half the length of tbe seed. 

''The genus Mucuna, as recognized by Bentham & Hooker and Bngler & 
Prantl, clearly consists of two distinct genera, as i>otnte() out by David Praln 
(Journal of the Asiatic Society of Itengal, vol. 60, new series. |i. 404. IHDT). 

The genus Mucuna Is first published lu Adanson (Fam., vol. 2. ]i. :i2f>, 1763) 
and tbe type s[>ccles Is UuciihA urrnit. The genus ijtlsolubluni was first pub- 
lished by I'atrlct Browne, In 1750, In his history of Jamaica, and the type 
sjiecles Is Btixolobium prurlnm. The two genera are easily distinguished by the 
seed. In Stlzolobluni the bllum Is linear, clevateil, and obloiig-<.Taterlform, 
extending from one-fifth to nearly one-fourth the circumference of the seed. In 
Mucuna as restricted to Include such siieclcs as Mucuna vrortit, the hilum la 
unich elongated and baud-like, extending nearly all the way around the seed. 
Furthermore, Mucuna Is by|)ogeuug lu germination, while Sttzoloblnm le not. 
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This description is based mainly on specimens in the United States 
Xationnl Herbarium collected by S. C. Carleton, Argo, Fla., in 1890. 

Common name. Florida velvet bean. The original source of the 
species is unknown. At present it is cultivated extensively in Florida 
and to a less degree elsewhere. 

• The name deerint/ianvm is given to this plant in honor of William 
Deering, of Cocyanut Grove. Fla. 
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THE IMPORTANCE OF BROAD BREEDING 
IN CORN. 



Br O. N. Collins. A*gUtant Botanitt. 



INTBODTTCTION. 

A study of the primitive types of corn and the history of the more 
productive varieties affords many indications that tlie improvement 
of our varieties is being checked by the injurious effects of inbreed- 
ing and that a further advance can best be secured by more fully 
satisfying the natural requirement of cross- fertilization.' The con- 
spicuous increase in yield that results from the crossing of distinct 
varieties and the rapid deterioration that follows self-pollination 
strongly support this view. Unfortunately the more recent changes in 
the methods of breeders have not been in the direction of better pro- 
vision for cross- fertilization, but toward a still closer approach to 
self-pollination, the attempt being made to apply to com theories and 
methods derived from plants naturally adapted for self-fertilization. 

Until recently, the study of evolution and heredity has had little 
effect on the methods employed by breeders of domtisticated plants 
and animals. Improved varieties were developed before Darwin's 
time in much the same way that they have been since. AVhether the 
doctrines of Darwin or those of Lamarck, Naegeli, Weismann, or 
Cope should be accepted as giving correct interpretationH has seemed 
to be a purely academic question from the standpoint of the practical 
breeder. 

It is entirely different with the recently elaborated theory of De 
Vries. Converts to this new hypothesis have not been slow to claim 
that it has an important practical bearing, especially when taken in 
connection with the facts of Mendelism. Serious changes in the 
methods of breeding are being urged that are likely to have very 
injurious effects if they are generally applied to our varieties of 
Indian com. 

The definite mechanical character of these theories and the facility 
with which they appear to explain some of the facts of heredity 
render them very convincing. There is a tendency to forget their 
limitations and overlook the fact that whatever their value with 
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close- fertilized plants like wheat they are entirely inapplicable to a 
cross-fertilized plant like com. 

The popularization of the new theories has continued until they 
are now not only urged as a basis for scientific experiments in breed- 
ing, but are even recommended as a guide for the practical farmer. 
It is assumed that uniformity i.s a normal condition. New "ele- 
mentary species " are supposed to originate by sudden changes and 
then to remain uniform, so that no further change is possible after 
a " pure strain " has been isolated, until new mutations occur. If 
these theories were correct, then it would be true, as De Vries main- 
tains, that the breeder is wasting time in attempting to ameliorate 
varieties by the continued selection of minute variations after the 
elementary species have been isolated. 

Tlie hundreds of improved forms of domesticated plants which 
have been derived and maintained by continuous selection through 
long peiiods of time sufficiently refute the claim that selection is 
ineffective and should warn breeders from the danger of abandoning 
too soon a system which has yielded such brilliant results. As 
applied to corn the De Vriesian doctrine is particularly dangerous, 
since it would replace the already close selection by a method of still 
narrower breeding, the nearest approach to self-fertilization that is 
possible with a cross- pollinated plant. 

Independent of these theories, many corn breeders have been aim- 
ing at uniformity, and such will doubtless welcome this apparent 
justification. It is perhaps fortunate for the progress of com breed- 
ing that the wide promulgation of these theories has been delayed 
until the fallacy of the system of close breeding is beginning to be 
appreciated and the more thoughtful and observant of our corn breed- 
ers are viewing with distrust the system of close selection and are 
casting about for an alternative method. 

SBVBI^PHEKT OF THE FBESENT METHODS OP CORN BBEEDING. 

Stated broadly, the object of breeding field com is to produce 
varieties that will give the largest yield of grain under given condi- 
tions. The latitude allowed by this simple object gives the com 
breeder an advantage over the breeder of more specialized crops — 
an advantage which has not been fully appreciatetl. The varieties 
of sweet com fall more nearly in the class with vegetables, and the 
many special requirements, such as taste, appearance, and uniformity 
make their improvement a much more complicated and very different 
problem from that of the improvement of field com. With field 
com the development of varieties with special qualities will not 
become an important consideration until the possibilities of corn as a 
human food are much more fully appreciated than at present. 
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In the early stages of com breeding it was thought snfficient to 
select the largest and best-filled ears for seed. With the idea that 
like produces like, this was obviously the way to increase the size of 
the ear. It was soon found that some of the plants that produced 
large ears had undesirable characteristics and selection was moved 
from the crib to the field. 

The next stage was reached when it was realized that, though the 
ear was large and well filled and the plant had no objectionable fea- 
tures, some of the plants failed to reproduce their desirable character- 
istics in subsequent generations. The finest plants are sometimes due 
to particularly favorable locations in the field rather than to inher- 
ent superiority. This led to the study of the behavior of the progeny 
of particular ears before deciding whether they were worthy of 
being used as the foundation of new varieties, and the so-called 
'• ear to row " method of selection was developed. These more labori- 
ous methods of breeding have all operated to limit the number of 
individuals tested and to restrict the crossing. 

The increased yields which follow an intelligent application of this 
method of selection when applied to an unimproved stock have caused 
two important factors to be largely overlooked : (1) The number of 
plants from which careful selection can be made by any one person 
is reduced from thousands to hundreds with a correspondingly re- 
duced chance of securing the individuals really superior as breeders; 
(2) these methods restrict the free crossing that is normal to the 
species, unless accompanied by the extremely laborious method of 
hand-pollination, which still further reduces opportunity of selection 
nnd renders the method inadequate, except where experiments are 
conducted on a very large scale, l>eyond the reach of the average 
farmer. 

It has long l>een known that self- pollinated ears yield plants of 
greatly reduced vigor, and that a few generations of self-pollination 
usually result in sterility. Yet in spite of this obvious danger sign, 
nearly all of our corn breeders have continued to produce varieties 
with the narrowest possible foundation, often by using a single ear 
as the basis of the new variety and taking measures to prevent the 
bringing in of any new strains for fear of contamination. 

Had corn breeding developed independently the danger from nar- 
row breeding would doubtless have been more fully appreciated, but 
modern corn-breeding methods have been largely adapted from meth- 
ods that have proved successful with other crops, such as wheat, oats, 
and barley, in which self-pollination is the rule. With self -fertilized 
species it is as safe to start a variety from a single plant as it is 
to start a variety of apples from a single bud. Furthermore, these 
autogamous strains tend to show great varietal uniformity, and the 
m— IV 
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degree of this uniformity is regarded as the measure of the purity 
of the strain. With com, conditions are different. It is normally 
interbred and normally exhibits considerable diversity in conspicuous 
characteristics — diversities difficult to suppress even when the closest 
selection is practiced, 

UHIFOBMITY NOT ESSEHTIAI. IN COBN. 

In the cultivation of many plants varietal uniformity is a prime 
requisite, and with plants where seed is not the part for which the 
crop is grown this uniformity may be secured by narrow inbreeding 
and narrow selection, without imminent danger of deterioration. 
With many plant<j a reduction in the quantity of seed or in its germi- 
nating power is of relatively small importance. Close breeding may 
be necessary and pennissible in such orops as beets, cabbage, lettuce, 
or tobacco, where uniformity in vegetative characteristics is required. 
It may be profitable to produce uniform varieties of chickens, doga, 
or ornamental plants, even though such varieties may be short lived. 
But the fancier's methods are not applicable to field crops. The com 
grower receives a relatively small part of his profits in the form of 
prizes awarded on the score-card method of "point ratings," yet. 
except for the seedsman, this is the only monetary advantage in pro- 
ducing corn with perfectly uniform ears. That a corn planter should 
occasionally drop four or five grains instead of three in a hill is about 
the only reason that can be given for insisting upon uniformity in 
shape and size of kernels, and an occasional white speck in the yellow 
corn meal is advanced as sufficient warrant for the careful elimina- 
tion fr<mi yellow varieties of all ears with white cobs. The desire 
for uniformity does not always have even these excuses. It is even 
urged by some breeders that the tassels and silk must be uniform in 
color, that the ears nmst be uniform in shape, with a fixed number 
of grains to the inch. There is not even a fancied pecuniary ad- 
vantage in this, but it is held that diversity in even these unessential 
characteristics stamps a variety as mongrel and therefore undesirable. 

Even the universal insi.stenoe tipon large ears may not always be 
advisable, for if has resulted in the development of plants hearing 
single ears instead of the two or more ears that are normal to the 
species. Where (he season is sliort the limitation to a single ear is a 
decided advantage, btit under other conditions a plant producing two 
or three ears of moderate size may yield a quantity of shelled corn 
that sufficiently exceeds that on a single large ear to more than offset 
the additional cost of harvesting. 

CONFUSION BEGARDINO THE lEBH TTNIFOBUITT. 
A misundei-slanding regarding the meaning of the term uniform- 
ity has done much to spread the practice of inbreeding and has 
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worked great injury to the cause of corn improvement. To the few 
successful breeders who have produced varieties of lasting value 
uniformity has not signified an identity of measurable characters, 
but is a kind of similarity of expres!!ion, so to speak, by which the 
breeder recognizes a family resemblance, much as we recognize the 
relatives of our intimate friends, although at a loss to indicate 
wherein the resemblance lies. Thus to an experienced breeder two 
ears of com, with measurable characters that coincide as closely as 
possible, will immediately be recognized as belonging to different 
types. The ears and grains may be of the same size and shape, the 
color and indentation the same, yet to the practical breeder the two 
ears would appear to be lacking in uniformity. Conversely, ears 
which are obviously dissimilar in these particulars will promptly be 
recognized as belonging to the same strain. 

The score card was an attempt to reduce this intimate and almost 
intuitive knowledge of the practical breeder to an exact science for 
wider application, but it has proved a lamentable failure — lamentable 
because it gave rise to the idea that the uniformity of score-card 
ratings was the kind of uniformity which successful breeders con- 
sidered essential to valuable strains of corn, and because uniformity 
in score-card ratings can only be secured by rigid inbreeding. 

Ctn.TURAL TENDENCIES TOWABD INBBEEDINQ. 

The cultivation of com is of very great antiquity in America, and 
the cultural operations to which it has been subjected from the earli- 
est periods have differed radically from those applied to other crops. 
With primitive people the seed of other cereals is unavoidably mixed 
in planting, but corn is usually stored on the cob and the ears used 
for seed are carried into the fields at the time of planting, and the 
kernels shelled off as they are to be dropped into the ground. Thus 
the plants from the same parent ear grow up together, and with 
most primitive tribes, though the plantings may be considerable in the 
aggregate, the individual fields are in most cases so small that one 
or two ears will often suffice for the entire field. The opportunity 
for crossing is thus very slight. It would l>e natural for even the 
most primitive man to select for seed the largest eai-s or those that 
particularly caught his fancy, and the same type would be selected 
year after year. The seed ears also figure in many religious cere- 
monies, which no doubt tends to the establishment of definite standards 
of .selection. 

It is -universally believed by the Indians of Centi-al America that 
the varieties of com in each locality are l)est adapted to that locality, 
and that other varieties brought in from other regions never yield 
so well. That this belief is well founded has l>een demonstrated bv 
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the numerous experiments of European settlers in tropical America, 
who are prone to regard as superstition this native belief and to 
import improved varieties from more or less distant localities. The 
failure is usually so complete the first year that the experiment is 
abandoned. This abnormal behavior of corn imder new conditions 
intensifies the close breeding, and the close breeding in turn operates 
against the interchange of varieties by making the adjustments to 
the particular environment more delicate. That these primitive 
systems of breeding have not been indiscriminate is shown by the 
great number of well-defined types that exist among the American 
uborigines. 

Among a number of primitive tribes where the cultivation of corn 
has reached a high state of development, the injurious effect of this 
close breeding appears to have been rec^^nized, since they have meth- 
ods of guarding against it. Thus the Indians in the region of Que- 
zaltenango, in western Guatemala, and the Hopi Indians of Arizona 
make a regular practice of placing seeds of more than one local 
variety in each hill, with the idea that larger yields can be obtained 
in this way. 

The very general fact that the immediate effect of cros^ng two 
closely bred strains is to increase the vigor is well exemplified in corn. 
Although this increased vigor of first-generation hybrids is well 
i-ecopnized by many practical corn breeders, tlie value of the fact has 
been largely obscured by the idea that the hybrid must be considered 
as a new variety and that uniformity must be secured before the 
i-esults could have general application. To attempt to establish uni- 
formity by a new course of selective inbreeding is to sacrifice the 
vigor gained by crossing. 

Attention has l)een so persistently centered on the production of 
new and uniform strains that the yield and vigor of the first genera- 
tion of hybrid plants as compared with the parents is seldom reported. 
In all the cases that have come to our attention the yield of the 
hybrid has been in excess of the average of the parents. Five cases 
reported by Atorrow and Gardner," of the Illinois Agricultural Ex- 
periment Station, gave increases over the average of the parents 
running from 1,0 per cent to 28 per cent, with an average increase of 
14 j)er cent, McClure,^ of the same station, also reports on 12 differ- 
ent hybrids of sweet, pop, soft, and flint varieties; 10 showed an 
increase in the weight of the ear in the first generation over the 
average of the parents, and one of the exceptions is explained by the 
author as being due to unfavorable situation, the decrease in the 

= Morrow, G. K. nnd Onrdner, F. D, BiilleHii 2ri, lUlnole Agriculliiral Kii«r- 
Imeiit Slalluii, |i. I'D. 1K&3. 
* McCliirc, (1. \V. Bulletin 21, llllnoia A^kiiltural Exi>erlmeDt Station, p. S2. 
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other case being 4.6 per cent, n-hile the average increase for the whole 
e«ries of 12 crosses is 16 per cent, running as high as 52.8 per cent. 

If similar increases had been secured by any change in cultural 
methods, experiments to determine the range of applicability of the 
new method would have been promptly inaugurated and the true 
value of the facts ascertained. Although the fact has long been 
established that significant increases can be secured by crossing, we 
are still without knowledge regarding the conditions necessary for 
this increase. It is to be expected that the increa.se wilt be greatest 
between strains that have been closely selected, but there is no direct 
evidence on this point. We should also lose no time in securing 
information regarding the amount of difference that should exist 
between the strains crofwed to secure the maximum increase of vigor. 
There is a wide and almost untouched field in this direction that will 
require an enormous amount of experiment and observation before 
justice will have been accorded to this possibility. 

The definite and well-known facts that .self-fertilization of com 
^ inevitably leads to sterility and that the yield can be increased by 
the crossing of varieties have not been sufficient to attract attention to 
the dangers of inbreeding and close selection. No middle course 
between the indiscriminate planting of the general run of seed and 
the rigid selection of a definite tyjje seems to have been seriously 
considered. Had it been realized that diversity is as necessary to the 
life of the species as is chlorophyll to the life of the individual plant, 
it would have been evident that one might as well breed to eliminate 
the green color from the leaves as to suppress this normal variation. 
From a consideration of the habits of the plant the course suggested 
in undertaking the improvement of com would be to seek the best 
methods for continuing to combine distinct strains, thus utilizing 
the increased vigor and pi-oductiveness resulting from their inter- 
breeding. 

While the crossing of our more or less inbred varieties may confi- 
dently be expected to result in increased vigor and fertility, it is 
hardly to be expected that the full amount of the increase in yield 
that follows such crossing can be maintained in future generations. 
The probability is that a part of the increased fertility of the hy- 
brids will prove to be confined to the conjugate generation ; that is, to 
the generation immediately following the crossing. In this genera- 
tion male and female elements, representing the two parent varieties, 
are present in the nuclei of the plant, but have not completed the 
process of conjugation, with the result that a sort of protoplasmic 
tension exists, in some way associated with increased vegetative and 
reproductive activity.' There is good reason to believe that this is 

■Cook, O. F., ami Swinple. W. T. Kvohitlon ol Cellular Structures, Rulletin 
81, Bnreau of rinnt ludustrj", V. S. Deiiartuent of Agriculture. IB(B. 
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(he case in certain cotton hybrids, and if it should also prove to be 
an important factor in the increased yields of corn hybrids the 
results would warrant the production of hybrid seed in a breeding 
plot each year for field planting the following year. To secure 
hybrid seed it would only be necessary to plant two distinct varieties 
in alternate rows, detasseling one variety and using the seed from 
the detasseled variety for the next year's general planting. Seed 
from the variety that was not detasseled would not be mixed and 
tielections could be made to supply the breeding plot for the two 
following years. By detasseling the other variety in the next year a 
stock of pure seed of this also could be grown. By this system of 
alternation pure stocks of seed of the two varieties could be main- 
tained. There would be produced every year a stock of hybrid seed 
for the field planting of the next yeaf and a stock of pure seed of one 
of the varieties for planting the seed plots of the two following years. 

Tlie same result could be approximated by planting in the same 
way and detasseling one of tlie varieties in one half of the field and 
the other variety in the other half of the field. By this method 
seed of both the varieties would be secured each year, but there 
would be considerable indiscriminate crossing. 

The fact that com is wind-pollinated makes the continual pro- 
duction of conjugate or first-generation hybrids on a commercial 
scale immensely more practicable with com than with any other 
field crop. 

In still another way the artificial crossing of two varieties may be 
expected to increase the yield. With such hybrids none of the seed 
is self-pollinated, while with the crop grown in the usual way the 
percentage of self-fertilized grain must be very considerable. In 
most of onr varieties the natural proterandrous tendency of com has 
been reduced, until under ordinary climatic conditions the pollen of 
nearly every plant is still being shed when the silks become receptive. 
Unless the wind is blowing when the pollen is shed a large amount 
of self-pollination is inevitable. It is (o be expected, therefore, that 
any method of treatment that would eliminate or reduce this self- 
I>ollination would result in an increase of the vigor and yield of the 
resulting corn plants, even without hybridization. The use of detas- 
seled plants for the production of seed may thus be found worth 
while, quite apart from the question whether detasseled plants them- 
selves yield more than those that are not detasseled. 

^^'hatever may be the true explanation of the increased fertility of 
hybrid com plants, the fact remains that larger yields of com can 
be secured in this way. The study of the methods by which these 
important factors can be made most effective should at least receive 
a place by the side of the study of elementary s{)ecies and the quest 
uniformity. 

"'^" DigilizedbvGoO^^IC 
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THE EZJKINATION OF " BASAEN STALKS." 

Another factor which has worked toward the inbreeding and con- 
sequent deterioration of highly bred varieties of com is the removal 
of the so-called " barren litalks." The elimination of nonproductive 
plants is undoubtedly desirable, but the removal of barren stalks as 
usually practiced is not a step in this direction. A truly barren stalk 
is one that fails to produce seed. So far as the seed is concerned, 
therefore, this elimination is automatic and inevitable, but it has been 
urged that the barren stalks must be removed before they produce 
pollen, on the theory that pollen from barren stalks is likely to canse 
deterioration in the progeny of neighboring plants. 'Where this 
practice is followed it results only in the detasseting of all proteran- 
drous plants, for, as pointed out by Soule and Vanatter," it is impas- 
sible to distinguish the truly barren plants at the time of tasseling. 
With many varieties, especially those which have not been subjected 
to rigid selection, some of the plants which eventually prove to be 
the most prolific show only small rudiments of ears at the time of 
tasseling. The continued removal of such plants results not in the 
elimination of barren stalks, but in the elimination of the plants 
which possess a valuable adaptation to avoid self-pollination. This 
weeding out of the more proterandrous individuals has been continued 
with some varieties until the majority of the plants produce staniinate 
and pistillate flowers at the same time. \ATien these varieties flower 
in comparatively still weather, there must be a large projxirtion of 
self- pollinated seed and a consequent weakening of the variety. This 
persistent tendency to proterandry can be thought of as a natural 
reaction of the species against the danger of extinction from inbreed- 
ing. Even the true barren stalks might represent a tendency on the 
part of the plant to become dioecious. In localities with very short 
seasons it may be well to discriminate against the tendency in the 
plant to put out ears too long after the tassel has matured, but 
elsewhere the avoidance of self-pollination is more important, 

CONTIHtTOtra lUFBOTEUBKT THBOUOH SELECTION. 
The fact that narrow breeding in com results in a reduction of 
vigor has remained unappreciated largely because narrow breeding 
is always accompanied by selection for yield and vigor. Tlie two 
processes are opposed, so that movement in either direction is masked 
and counteracted. Varieties thus produced are delicately adapted 
to the exact conditions under which they have been selected, and often 
show marked deterioration when placed under new conditions. The 
very delicacy of the adjustment helps to insure the much desired 
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uniformity, for with any change of characters the debility of the 
stock becomes more manifest and the elimination of the variant indi- 
viduals is certain. Increased yields are obtained by making the 
yield of the individual plants more uniform, even when the full pos- 
sibilities of production are not approached. The best plants of a 
highly bred variety are not conspicuously more prolific than the best 
individuals in fields frbm unselected seed." 

This failure of varieties to continue to improve in vigor and 
fertility under continuous selection gives apparent support to the 
idea of De Vries that the initial selection of "pure strains" is the 
only progress that can be expected. It has already been seen that 
attempts to secure increased vigor by close selection are impeded by 
the weakening effects of inbreeding. l\'hen selection is not ham- 
pered in this way, but is directed to characters not dependent on 
vigor and fertilify, and consequently not affected by inbreeding, 
continuous progress may be made. Thus in the selections made by 
Hopkins for high and low protein content, rapid and continuous 
progress was made and an extreme was reached far in excess of 
anything observed in the original sample. The last reports show 
that the plants were no more uniform with respect to these characters 
than at the beginning of the experiment.* 

Though necessarily impeded by inbreeding, important advances 
in yield have i^een made by means of close selection, but the value 
of these improvements should not be allowed to obscure the fact that 
the full possibilities of production are not reached until the incre- 
ment of vigor obtained by crossing has been added. Even if the 
yields obtainable by crossing were not larger than those to be secured 
by persistent close selection, it is easier to permit crossing than it is 
to provide the very careful and skillful selection required to maintain 
high yields without crossing. To use crossing as a means of sustain- 
ing fertility, instead of relying upon selection alone, would also keep 
our stocks in more normal physiological condition, more resistant to 
disease, and less liable to injury by adverse conditions. 

The development of the present methods of com breeding has re- 
sulted in greatly limiting the number of individuals that serve as a 
foundation for improved strains. The danger of this course, as 

> It has recoitly been pointed out by Mr. O. F. Cook that the ap^tarent ad- 
vantage ot selectloD l8 greatest lu def^neratlng stocks. See Bulletin 146, Bnrean 
of Plant Industry, T. S. Department of Agriculture, ■• Tbe Superiority ot Line 
Breeding Over Karrow Breeding." 

* Smith, L. H. Ten GeneratlonB of Com Breeding. Bulletin 128, Illinois 
Agrli^ultural Experiment Station. 1908. 
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shown by the sterility of self-pollinated plants, lias been unheeded, 
largely because theories and methods have been carried over to corn 
from other crops which are normally self -pollinated or where a high 
degree of uniformity is essential. 

Great uniformity is of little or no economic value in corn varieties, 
and since it can be acquired only through close breeding it is actually 
undesirable to the grower. The natural requirements of cross-pollina- 
tion make the problem of corn improvement entirely different from 
that of most of our cultivated plants. 

Selection for increased yield with the maximum instead of the 
minimum of cross-bi-eeding seems never to have been tried as a scien- 
tific experiment. On the other hand, the farmers of our corn-grow- 
ing regions hai'e practiced a system of broad breeding by choosing 
many ears from widely scattered plants in large fields and mixing the 
shelled com before planting. Much of the basic improvement of our 
com varieties may be ascribed to this system of increasing and main- 
taining vigor and fertility. 

An effort to reduce the intimate intuitive knowledge of the successful 
breeder to measurable characters has led to the ilcvelopment of the score 
card. Instead of accomplishing the desired result, the score card 
has operated to intensifj' the closeness of selection, since uniformity 
in formal characters can be secured only by close breeding. 

Although the methods that obtain among the primitive tribes of 
corn-growing Indians indicate that com has been subjected to narrow 
breeding from remote times, the more intensive form of narrow 
breeding has been practiced for little more than a decade, yet the 
debilitating effects of this method are becoming apparent. 

That com is benefited by additional crossing, even when grown by 
primitive methods, is indicated by the custom which some tribes 
have of regularly mixing distinct strains to increase the yield. 

It is abundantly demonstrated that the crossing of distinct varieties 
gives increased yields." With the idea that only uniform varieties 
could be of value the practical importance of this, fact has been over- 
looked and the gain has been limited by subsequent inbreeding of the 

■After tbiB report was submitted in Jannarj-. 1909. an article appeared by Dr. 
E. H. East, of the Connecticut Agricultural Elxiierlmeut Station (see American 
NstnraliBt for Marcli, 1000), iletMrlblng nddltlona! Inatances of increased yields 
of com bfbrlds. Tblrty dltTerent crosMS between varieties were grown In 
pompartBon with the jinrent varieties, with the result that " In every case au 
Ineresae in vigor over tlie parents was shown by the crosses." In the four 
esses Id which the yields were measured the product of the hybrid exceeded 
that of eltber psrent, tbe Increase of the byhrida over the parents avemgini; 
77 per cent. Doctor East also considers the practlcahlllty of producing hybrid 
seed for commercial plantings and outlines a method practically Identical with 
that suggested bere. 
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hybrids. Sliould the increased yield of hybrid plants prove to be 
greatest in the first generation or should the complete elimination of 
self-fertilization prove an important factor, it is quite practicable to 
maintain a continuous supply of hybrid or cross- pollinated seed. 

A study of the habits of the plant from the standpoint of cross- 
fertilization makes apparent the nature of the so-called "barren 
stalks," which may be thought of as an adaptation to avoid self- 
pollination. The elimination of these proterandrous plants results 
in increasing the percentage of self-pollinated plants and is a prac- 
tice of doubtful value. 

The ill effects of inbreeding and selection for increased yield and 
vigor have tended to neutralize each other, and the consequent lack 
of continued improvement has lent color to the ides that continuous 
selection is ineffective. With characters that are not affected by 
decreased vigor continuous advance has been made by selection. 
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THE PRESENT STATUS OF THE CHESTNUT 
BARK DISEASE. 

By Haven MerCALr, PatkolOOM in Cliargi; iinii J. Franklin Collins, Special 

Agent, Inregiloati'iii" I" FniTxt Palhnlogy. 



HISTORY OF THE CHESTNUT BABK DISEASE. 

In 1904 Mr. H. \V. Merkel, of the New York Zoological Park, ob- 
served a disease which was destroying large numbers of chestnut 
trees in the city of New York. This disease is what is now known 
as the chestnut bark disease. Even at that time it is certain that it 
had spread over Nassau County and Greater New York, and had 
found lodgment in the adjacent counties of Connecticut and New 
Jersey. No earlier observation than this is recorded, but it .is evident 
that the disease, which would of necessity have made slow advance 
at first, must have been in this general locality for a number of years 
in order to have gained such a foothold by 1904. Conspicuous as it 
is, it is strange that the fungus causing this disease was not observed 
or collected by any mycologist until May, 1905, when specimens were 
received from New Jersey by Mrs, F. W. Patterson, the Mycologist 
of the Bureau of Plant Industry. In the same year Dr. TV. A. 
Murrill began his studies of the disease, publishing the results in the 
summer of 1906. By August, 1907, specimens received by this 
Bureau showed that the disease had reached at least as tar south as 
Trenton, N. J., and as far north as Poughkeepsie', N. Y., and was 
spread generally over Westchester and Nassau counties, N. Y., Bergen 
County, N. J- and Fairfield Count.v, Coim. 

PBESENT DISTEIKOTION. 

The present distribution of the chestnut bark disease is sliown on 
the accompanying map (fig. 2). By this it will be seen that infec- 
tion is now complete in the general vicinity of the city of New York. 
Outside of this area the disease already occurs at scattering points 
in a number of States, In every case its occurrence has been defi-- 
nitely authenticated by specimens which have been examined micro- 
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scopically. Reports have been received indicating that the disease 
is found at many other places, but not being substantiated by 
specimens these localities have not been shown on the accompanying 
map. It is only fair to state, however, that such reports have been 
received from points as remote as Cape Cod, Wellesley, and Pitts- 
field, Mass.; Rochester and Shelter Island, N. Y., and Akron, Ohio. 

The bark disease is entirely different from a disease which during 
the past twenty years has caused the death of many chestnut trees 
on the Atlantic slope, particularly south of the Potomac River. The 
latter disease, which is now being studied by the Department of 
Agriculture, is asso- 
ciated with insects, is 
much slower in action 
than the bark disease, 
and produces a stag- 
headed condition of the 
tree. It can be quite 
confidently stated that 
the bark disease does 
not yet occur south of 
Virginia and at only a 
few points in that 
State. 

Investigations are in 
lirogress to determine 
the origin of the bark 
disease in America and 
iho details regarding 
its spread. The theory 
advanced in a previous 
publication of this Bu- 
reau," that the Japan- 
ese chestnuts were the 
original source of 
infection, has been .strengthened by many facts. It yet lacks much 
of demonstration, however, and is still advanced only tentatively. 

^A^^i]e the disease has spread principally from the vicinity of 
New York there is much to indicate that it occurred at other points 
at an early date. Chester's Cytospora on a Japanese chestnut, 
noted at Newark, Del., in 1902, may have been the bark disease. 
Observations by the junior writer indicate that this disease may 
have been present in an orchard in Bedford County, Va., as early 

"Burenu of Plant Industry, U. S. Depnrlnient of Agrlculliire. Biillelln 121, 
Van vr. iiws, 
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as 1903, and that in Lancaster County, Pa., it probably was present 
as early as 190o. All other points shown on the map outside of tht 
area of general infection appear to have been infected only within 
one or two years. 

The bark disease appears practically to exterminate tlie trees in 
any locality which it infests. A survey of Forest Park, Brooklyn, 
showed " that 16,69i chestnut trees were killed in the 350 acres of 
woodland in this park alone. Of this number about i>,000 were 
between 8 and 12 inches in diameter, and the remaining 7,000 or more 
were of larger size." 

In a recent publication Dr. \V^ A. Murrill estimates the financial 
loss from this disease " in and about New York City " at " between 
five and ten million dollars." The aggregate loss throughout the 
whole area of country affected must be much greater. 

The bark disease occurs on both chestnut and chinquapin, regard- 
less of age, origin, or condition. It does not occur on any other 
tree so far as known. All rejwrts of its occurrence on the chestnut 
oak {Quercua prinua) have proved to be unfounded. It is not yet 
known whether the goldenleaf chinquapin of the Pacific coast {Cog- 
tanopHta chryaophylla) is subject to this disease. 

According to Sudworth, the range of the native chestnut is " from 
southern Maine to northwestern Vermont {Winooski River) , southern 
Ontario, and southern shores of Lake Ontario to southeastern Mich- 
igan; southward to Delaware and southeastern Indiana, and on the 
AUe^ieny Mountains to central Kentucky and Tennessee, central 
Alabama, and Mississippi." The range of the chinquapin is " from 
southern Pennsylvania (Adams, York, Franklin, and Cumberland 
counties) to northern Florida and eastern Texas (Neches River)." 
The bark disease may, therefore, be expected to occur at any point 
within these limits, as well as in any other localities where the chest- 
nut is grown as an ornamental or orchard tree. 

CAtnSE AND STXPTOHS. 
The disease is caused by the fungus Diaporthe parasitica Murrill 
(also known as VaUonectria parasitica (Murrill) Rehm). The 
spores of this fungus, brought by some means from a previously dis- 
eased tree, enter the bark through wounds; possibly also in other 
ways. The leaves and green twigs are not directly affected. From 
the point of infection the fungus grows in all directions through the 
inner bark until the growth meets on the opposite side of the trunk 
or limb, which in this way is girdled. The wood is but little affected. 
Limbs with smooth bark attacked by the fungus soon show dead, 
discolored, sunken patches of bark covere<l more or less thickly with 
the yellow, orange, or reddish-brown pustules of the fruiting fungus. 
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In damp weather or in damp situations the spores are extruded in 
the form of long irregular "horns," or strings, at first greenish to 
bright yellow in color, becoming darker with age. Plate IV, figure 3, 
f^ows a part of a branch of a diseased chestnut tree magnified 3^ 
diameters. In this illustration the typical appearance of the pustules 
in damp weather and the projection of the spores of the fungus in 
the form of " horns," or threads, are shown. These threads may be 
especially conspicuous near tlie edges of diseased areas. If the spot 
is on the trunk or a large limb with very thick bark there is no 
obvious cliange in the appearance of the bark itself, but the pustules 
of the fungus show in the cracks of the bark and, on account of the 
destruction of the layers beneath, the bark often sounds hollow when 
tapped. A patch usually grows fast enough to girdle the branch or 
trunk that it is on during the firs', summer. 

The damage may not be immediately apparent, since the water 
supply from the roots continues to pass up through the compara- 
tively uninjured wood to the leaves, but when in the following spring 
the new leaves are put out they are usually stunted and soon wither. 
The appearance of such trees is very characteristic. Plate IV, figure 
1, shows large chestnut trees killed by the bark disease. In this illus- 
tration the trees to the left show the characteristic stunted foliage, 
which indicates that they were girdled during the previous year, 
while the tree on the right having no foliage was presumably girdled 
by the fungus at least two summers before the photograph reproduced 
was taken. Plate IV, figure 2, shows an orchard tree with recently 
girdled branches. Xothing else except an actual mechanical injury — 
breaking off of trunk or limb — produces such an effect as is shown in 
these illustrations. The imperfectly developed leaves often persist on 
the dead branches throughout the summer. 

The great damage which the disease has done thus becomes most 
apparent in the last week of May or the first week in June, giving 
rise to the false but common idea that the fungus does its work at 
this time of the year, when in reality the harm is done during the 
previous summer. If the first attack is on the trunk, of course the 
entire tree dies. If, on the other hand, the small branches are first 
involved, the tree may live for several years. 

It is veri' easy for a pei-son not familiar with fungi to confuse this 
parasite with various other fungi which occur commonly on the dead 
wood of chestnuts and other trees, such as species belonging to the 
genera Calocera, Cytospora, and Cytosporina, The sujjerficial re- 
semblance is sometimes very strong, but a microscopical e.xamin»tion 
instantly reveals the true nature of the organism in question. On 
account of this common confusion no dependable diagnosis of the 
bark di.sease can be made in a new locality without a microi^copical 
e.'taminat ion of specimens by an expert. 



^dbvGoo^^lc 



Fio, 1,— Lahoe Chestnut Trees Killed ay the Bark Disease. 



N Orchard Tree, Showinq Recemtlv Girdled Bhanches. 



Caio^^Ic 



D„ii„.db,Go(5glc 



PBEBBNT STATUS OF CHESTNUT BARK DISEASE. 49 

BESTBICnOK OF SPREAD. 
HOW THE FURTHER SPREAD OP THE BARK DISEASE MAY BE LIMITED. 
Br THE iNSPECTIOIt OF DlSEAeED XCR^EBY STOCK. 

It becomes more and more evident as tliis disease is studied that 
diseased nursery stock is the most important factor in its spread to 
distant points. In that part of the country where it is already well 
established in the native chestnuts its progress is rapid and sure, 
but there is no evidence at present that it is able to pass to remote 
districts, tens or hundreds of miles away, except on diseased nursery 
stock. Of course it is conceivable that the spores are carried by 
birds. Such distribution would, however, follow in general the great 
lines of bird migration north and south and hence would not be an 
important factor in the western spread, except locally. During the 
summer of 1908 nearly every chestnut nursery and orchard of impor- 
tance in the Atlantic States north of North Carolina was visited, 
and very few were found free from the bark disease. Several 
cases were observed where the disease had obviously spread from 
the nursery to adjacent wild trees. This is the only way in which 
the disease is likely to spread beyond the AUeghenies. 

It is therefore obvious that every State in which the chestnut or 
chinquapin grows should as speedily as possible pass a law putting 
the chestnut bark disease on the same footing as other pernicious 
diseases and insect pests, such as the San Jose scale, against which 
quarantine measures are taken. The Department of Agiiculture 
will*be glad to give detailed suggestions or advice regarding the 
framing of such laws. Inspectors who already have legal power to 
quarantine against this disease should now take special cure that 
no shipment of chestnut stock escapes their rigid inspection. 

A campaign of education should also be undertaken by patholo- 
gists and inspectors in every State in order to acquaint the public 
with the nature and appearance of the bark disease, so that it may 
be quickly recognized and stamped out in any particular locality in 
which it appears. The Department of Agriculture will coojjcrate in 
the following ways: Specimens from suspected trees sent in by any 
person will be promptly examined and the presence or absence of 
the disease reported. Typical specimens showing the disease (with 
the fungus previously killed by soaking in formalin to insure against 
any infection from this source) will be sent upon application to 
any inspector, forester, pathologist, or other State or experiment sta- 
tion officer, to any nurseryman or orchardist growing chestnuts, 
or to any botanist or teacher of botany. So far as the supply per- 
mits lantern slides and photographs will, upon application, be lunned 
for special lectures, exhibits, etc., to the officers of States, experiment 
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Stations, or colleges. By these means the insjwctors first, and then 
the general public, may become familiar with the appearance and 
work of the disease in localities that it has not yet reached, and when 
it does appear may be-able to recognize it before it is too late to take 
efficient measures against it. 

Although its present distribution is that shown by the map (fig. 1) , 
the bark disease may be confidently looked for in any orchard or 
nursery in the United States that contains chestnut trees. All such 
places should therefore be rigidly inspected at the earliest possible 
date. 

Bt the Pboupt Destruction of Dibeased Trees. 

Vr\\eT\ the bark disease is first noticed in any locality, all the 
atfected trees should be immediately cut down, unless, as in the case 
of orchard and some few ornamental trees, they are of sufficient in- 
dividual value to warrant special treatment. Diseased trees if un- 
treated are doomed to death in any case. If permitted to stand, 
every such tree becomes a center of infection, certain to spread the 
disease to all neighboring trees, and so long as it will soon die if left 
to itself the sooner it is cut down the better. 

AVhen cut, the brush should be immediately gathered and burned 
in order to destroy the fungus in the bark. AVhenever the bark is 
removed from the trunk, as, for example, when the trees are to be used 
for poles, it should be immediately burned with the brush. Even 
when the tree is to be used for firewood an effort should be made to 
cut off at least all the diseased patches of bark on the trunk and 
large limbs when the tree is cut and to burn this bark along with the 
brush; otherwise the bru.sh and the piled wood will continue to 
spread infection, since it has been found that the fungus continues 
alive on dead bark for at least six months after cutting. 

.■Sprouts arising from the stumps of cut trees will be free from the 
disease for the first year at least, but must then be cai-efully inspected 
to b(^ sure that no infection has persisted. 



During the past two years the Office of Investigations in Forest 
Pathology has l>een conducting certain experiments and collecting 
information in regard to the best methods of treating diseased trees. 

At present it is impossible definitely to record general beneficial 
results from any of the sprayings which have been undertaken or have 
been under observation. This may in part be due to the fact that it is 
yet too early to judge satisfactorily all the results and in part, per- 
hni>s. to the infrequency of sprayings. 
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Observations and experiments ^eem to bear out the .statement that 
it is very improbable that any method of spraying can interfere with 
the growth of the fungus if it has^once established itself in the inner 
bark, but it may be of considerable importance in preventing the 
development of spores which come from other trees or from other 
parts of the same tree. 

It has already been demonstrated that the crotches of branches 
and enlarged ba' ?s of sprouts are very susceptible to infection because 
they are favorable places for the lodgment of water, dust, spores, etc. 
In a large majority of cases infections are definitely known to have 
originated at a point where the outer bark had been injured in some 
way, leaving the inner living bark exposed, or where the entire bark 
over a more or less limited area had been stripped from the tree or 
cracked and split away from the wood. Certain injuries which are 
known to have afforded entrance for the disease have been of such a 
nature that they might easily be overlooked, while others have been 
quite obvious, even to the careless observer. Among the latter may 
be mentioned broken limbs, split limbs, branches which have been 
carefully cut but not properly treated with tar or paint, bruises from 
hames, plows, and cultivators; also poor grafts and diseased grafting 
scions. Among the former may be included bruises from boot heels, 
climbing spurs, holes made by borers and other insects, knife and saw 
cuts, and frost cracks. 

Almost the only treatment that can at present be safely recom- 
mended as surely retarding the spread of the disease to a greater or 
less extent is one which will never be of practical use except in the case 
of orchard trees or certain valuable ornamental trees. It consists 
essentially in cutting out the infected branches or areas of bark and 
carefidly protecting the cut surfaces from outside infection by means 
of a coat of paint or tar. This cutting must be thoroughly done and 
the bark of every infected plai-e entirely removed for a distance of at 
least an inch (where the size of the branch permits) beyond the 
characteristic, often fan-shaped, <liscolored areas produced by the 
growing fungus in the inner bark. All small infected twigs or 
branches should be cut from the tree, the cut being made well back 
of the diseased area. A pruning knife with an incurved tip, a hollow 
gouge, or any other clean-cutting instrument will serve for cutting 
out diseased spots. So far as the exigencies of the ca.se will permit, 
all borers' holes should be cut out. It has been repeatedly observe<l 
in the field that infection often starts where borers are at work, or 
even at the old holes made by them. The paint or tar may be applied 
by means of a good-sized brush, care being taken to cover every part 
of the cutting. Treatment should begin, or observations at least, at 
the base of the tree and the fact ascertained whether the disea.se has 
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already girdled the trunk. If such is the case it will be a waste of 
time to attempt any treatment ; instead, cut the tree down at once. A 
rigid watch must be kept, especially during the growing season, for 
new infections or infections which were overlooked in the earlier ex- 
aminations, and if any are observed they must be treated promptly, as 
above mentioned. Constant vigilance is necessary to keep the disease 
in check. It in suggested that examinations be made about June 1, 
July 15, and September 1. During a very rainy or foggy season, 
when conditions are particularly favorable for the growth of fungi, 
it may be advisable tii inspect as often as once a month. 

In regions in which the disease is so widespread that almost every 
tree is infected, as, for instance, within 25 miles of the city of New 
York, it is extremely doubtful whether any individual treatment will 
pay. Under such conditions immediate reinfection is almost sure to 
occur at one or more of the small unnoticed abrasions or injuries 
which are quite certain to exist on most trees. In a region, however, 
where only isolated cases have yet appeared it is quite possible to 
stamp out the disease, or at least to prevent its rapid spread, by 
promptly cutting out and carefully burning all diseased bark and 
limbs, thus destroying these new sources of infection. If a tree is 
too badly infected to be worth treating it should not be left standing, 
for it will then become a continual menace to all surrounding chest- 
nuts. 

The OflSce of Investigations in Forest Pathology asks the cooper- 
ation of all persons who have observed the disease or experimented 
with it in any way. If such people will send in an early report of the 
kind of treatment used, time of treatment, methods employed, and 
results obtained (even if adverse), it may be possible to arrive at an 
earlier and more definite conclusion in regard to the possibilities or 
impossibilities of control than would otherwise be the case. 

CONCLUSIONS. 

It is to be ho[>ed that in the economy of nature some limiting fac- 
tor will arise to check the spread of the bark disease before it has 
wrought the same destruction throughout the country that it already 
has in the vicinity of Xew York. But at present there is nothing in 
sight that promises even remotely to check its spread into new ter- 
ritory except the general adoption of the measures advocated in these 
pages. It can not be argiied that because of its apparently recent 
origin and rapid sj)reiid it will soon disappear of itself. Such dis- 
eases as pear-blight and peach yellows have been in the country for 
more than a centiiiy and yet show no sign of abating except when 
actively combated i)y modern quarantine method-s. Nor can any 
conclusions be diawn from the fact that chestnuts in the Southern 
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States have suffered from a disease during the past twenty years, 
since, as already stated, that is a totally different thing from the 
bark disease. 

Where the bark disease is already firmly established and has at- 
tacked 50 per cent or more of the chestnut trees, as in the vicinity of 
the city of New York, it is probably too late to tiy to do anything, 
but where the disease is just appearing there is no reason to doubt 
that strict quarantine methods will apply as well to this as to any 
other disease, whether of plants or animals. The qiiestion to settle is 
simply which is more costly — to use the methods recommended or to 
lose the trees. The people concerned must decide. 
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U. 8. Depabtment of Agbiculture, 

BoRBAC OP Plant Indus-hit, 

Office of the Chief, 
Waahington, D. C, October 19, 1908. 
Sib : I have the honor to transmit herewith, and to recommend for 
publication as Bulletin No. 142 of the series of this Bureau, the ac- 
companying manuscript, entitled " Seeds and Plants Imported Dur- 
ing the Period from April 1 to Jnne 30, 1908: Inventory No. 15; 
Nos. 22511 to 23322." 

This manuscript has been submitted by the Agricultural Explorer 
in Charge of Foreign Seed and Plant Introduction with a view to 
publication. 

Respectfully, B. T. Galloway, 

Chief of Bureau, 
Hon. Jahes Wilson, 

Secretary of Agriculture. 
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SEEDS AND PLANTS IMPORTED DURING THE 
PERIOD FROM APRIL 1 TO JUNE 30, 1908: 
INVENTORY NO. 15; NOS. 22511 TO 23322. 



INTROSnCTOBT STATEUENT. 

This fifteenth inventory of seeds and plants imported by the Office 
of Foreign Seed and Plant Introduction between the dates of April 
1 and. June 30, 1908, inclusive, comprises 812 numbers, and among 
the more important are those which our agricultural explorer Mr. 
Frank N. Meyer secured personally in his exploration trips in north- 
em and central China. While it is too soon to tell anything about 
the real value to the country of these new importations, it may be 
worth while to call especial attention to certain ones from which we 
expect more than others. Occasionally, it is the thing of which little 
is at first expected that turns out the most important, but as a rule 
the predictions of the explorer in the field have come true. 

Among the plants from Mr. Meyer are some especially interesting 
shade and ornamental trees, which he secured at great personal dis- 
comfort and risk from the almost barren mountains of the Wutai, 
where the climatic conditions are similar to much of the territory 
of the Northwestern States. The unusual difficulties of collecting 
seeds in these mountains will be appreciated when it is mentioned 
that of some species only single trees are standing in absolutely barren 
wastes extending for scores of miles around. Although Mr. Meyer 
made two trips to this inhospitable region, it was quite impossible 
for him to be on hand when the seeds of single rare elms and spruces 
ripened and, as can well be believed, the wild rodents which were 
on the spot did not wait- for him. Some of the things of which he 
obtained cuttings have been pronounced new by Professor Sargent, 
of the Arnold Arboretum, and it is to be regretted that more material 
from this region could not have been secured. 

Of items of interest from other parts of China, Mr. Meyer for- 
warded four distinct varieties of the Yang Mae, or strawberry tree 
(3/yrica nagi) ; the evergreen chestnut {Castanopais tihetana) ; VI- 
mus pumUa, a promising dry-land elm from Manchuria for the 
Northwest; the remarkable white-barked pine {Pinvn biingeana), 
which can hardly fail to attract the attention of our land.scape gar- 
deners; four species of lilac as yet undetermined; five species of 
Chinese roses; a very unusual collection of twenty-nine forms of 
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bamboos, some of which are hardy enough to grow in the climate of 
Peking, which resembles that of Philadelphia ; a wild oat from the 
dry elevated portions of the Wutaishan, and soy beans, cowpeas, 
sorghums, cottons, and many other very valuable things from this 
great Klondike of new plant varieties, where almost every cultivator 
saves his own seeds and thus originates new strains. 

Special mention should be made of an unusual piece of introduc- 
tion work which Consul Magelssen, of Bagdad, carried out at our 
request, i. e., the securing and proper labeling of what may be con- 
sidered one of the most successfully landed collections of Arabian 
date-palm suckers. 

Through the increasingly large number of friends of plant intro- 
duction both abroad and at home a number of interesting things have 
been secured by correspondence : Cork acorns from southern Spain ; 
a summer orange called the Natau mikmi, from Japan, which ripens 
in midsummer and is served on the tables of foreigners there just as 
the pomelo is in America ; a collection of Indian green-manure and 
fodder plants from Nimboli; a broad-leaved variety of alfalfa from 
Elche, Spain ; a collection of taros from Cochin China ; a collection 
of rare sorghums from Entebbe, Uganda; the sugar palm from the 
East Indies; the white Alfonso mango from Bombay; a unique collec- 
tion of wild and cultivated potatoes from the archipelago of Chilo^, in 
southern Chile, the home of the potato, and from the adjoining main- 
land, made by Mr. Jose D. Husbands; and a collection of Guatemalan 
cacti and a Central American dahlia secured for us by the late Prof. 
W. A. Kellerman just before his unfortunate death in the Guatemalan 
forest. 

It should be repeated that the seeds and plants here listed are not 
necessarily for distribution, nor is it always possible to supply those 
who desire the various things listed here with what they want ; but it 
is the aim of the office to get anything that a plant breeder or plant 
experimenter wants, whether it appears in these inventories or not, 
provided it is not already on the market, in which case the applicant 
will be referred to the catalogues which advertise it. To introduce 
a plant and get it into the regular trade channels without in any way 
interfering with the legitimate business in plant novelties which the 
seedsmen and nurserymen of the country are so well carrying on is 
one of the objects of our work. 

The botanical determinations of the material are, as in the previous 
inventory, those of Messrs. W. F. Wight and H. C. Skeels, while the 
inventory has U-en prepared by Miss Mary A. Austin. 

David Fairchild, 
Ai/ricuUiiral Explorer in Charge. 

Oftice of Foreign Seed and Plant Intkoduction, 

\yashinfjton, D. C, October 7, 1908. 
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22511. PUERARIA THUNBERGIANA (S. &Z.) Bcilth. KudzU. 

Frotu Vukobnma, Japan. Purchased from I,. Bi>ebmer & Co, Received 
April 4, 190$. 
See No. 22341 for description. 

22512. ROLLINIA ORTHOPETALA A. DC. 

From Pard, Brazil, presented by Prof. C. F. Baker, Muaen Goeldl, Calxa 
Postal No- 309, tbrougb Mr. O. W. Barrett. Het-elved A|iril 4, 1908. 
"Tbe fioest anonaceous fruit of trotilcal America." {Baker.) 
"Tree 30 to 40 feet high; leaves oblong, acumlnnle, acute nt baBe; corolla 
1 Inch in diameter, greealsh yellow. Fruit size of an Infant's bead, greeiilBh 
yellow; flesli white, aweet. Grows In flooded woods along the Amason." 
(MartluH.) 

22513 to 22623. 

From Bridgetown. Barbados, British West Indies. Presented by Mr. John 
R. Bovell, superlnteudent. ARricultural Deimrtmenf, nt the request of 
the Imperial CommlBsloner of Agriculture for the West Indlee, through 
Mr. O. W. Barrett. Received April 4. 1008. 

22513. ililadt/. 22S19. Gercmy Barlmdos. 

22514. Bana<ui tannia. 22520. Leefman. 

22515. Red tacca. 22921. Bullon tartnia. 
22616. (Unknown.) 22522. Grap Jack. 

22517. Choice Marquis. 22523. White Leftman. 

22518. China eddo. 

"A collection of taros and yautias which are grown extensively as wet-land 
crops [q Barbados. Procured for the collection of these plantu In Florida." 
(Fairchlld.) 

22524 to 22527. Juglans spp. Walnut. 

From Baumschulenweg, near Berlin. Cieruiany. Purchased from Mr. L. 
Spttth. Received March 28. 1008. 
Notes taken from Mr. L. SpUth's catalogue for 1907-1008. 

22524. X JuOLANS intebmedia FYBiroauia Cnrr. <J. niuba X begia!) 

A hybrid with targe, multl -pinnate, light green leaves. 
23525. X JUQLAwsiSTEBMTOiAVii.MoaisiANACarr. (J.^iuba X beoia?! 
A beautiful and Imposing tree, perfectly hardy. 
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10 SEEDS AND PLANTS IMPORTED. 

22634 to 23B27— Continued. 

22526. JUOLANS REOtA L. 

J. regia fertilla HorL, /. regUi praepartarien» Hort. Bush waluat; very 
early bearing. 

22527. Jdolaks bebia L. 

J. rcffla rubra Ilort. Red-skinned walnut. 
22538. ViTis VINIFER4 L. GtTope. 

From Niles, Cal. Presented by the California NurBery Company. Received 
at the Plant Introduction Garden, Chico, Cal., March, 1908. 
Sullanina Rosea, A seedless variety. (See No. 3921 for description.) 
S8530. Panicuh maximum Jacq. 

From LlvlngBtone, Victoria Falls, Dorthwestem Ithodesla. Pree^ted by 
Mr. C. E. F. Allen, conservator. Received April 6, 1908. 
"A valued grass la this country for bay and paatnre." (Allen.) 

£2630. Landolfhia capensis Oliv. 

From Pretoria, Transvaal, South Africa. Presented by Prof. i. Burtt 

Davy, agrostologlst and botanist, Transvaal Department of Agriculture. 

Received April 6, 1908. 

"A small bush of the KfaRalleaberR. These fruits have an agreeable flavor 

and are used for Jam and brandy and are eaten ran-. The fruit is known as 

the 'wild peuch ' or 'wild Ri)rlcot.' 

"This Landolphla la not likely to yield commercial rubber. The bush re- 
quires a warm, almost frostlesd situation." (Davv.) 

22631. Anona cherimola Mill. Cberimoyer. 
From Island of Madeira. Presented by Mr. Charles O. L. Power. Re- 
ceived April 6, 1008. ■ 

" These cuttluRs were tnkeu from a tree which produces good-sized, normal 
fruit of the smooth-skinned variety ; it bus no particular name here. 

" It Is the best tree us r^^rds size and quality I have in my garden, but, as 
Is the case with nil cherlmoyers here, both the size and quality vary Tery 
mucb from year to year." (Power.) 

22632. HoRDEUM polystichum trifurcatum (Schlect.) Asch. & 
Graebn. Barley. 

From Fort Collins, Colo. Secured from Prof. W. D. Olln, agronomist. 
Agricultural Ejiiwrlmeot Station. Received April 8, 1008. 
Ilull-Ica*. -Grown from No. 12709. Adapted to high altituda" (flerr.) 

22633. Chataeous pinnatifida Bunge. Hawthorn. 
From Shantung Province, China. Presented by Rev. J. M. W. Famham, 

Chloese Tract Society, Shanghai, Klangsu, China. Received March 

2S, 1908. 

■■ Tbe Chinese name for this fruit Is Son d.-o. the flrat syllable of the word, 

San, means mountain and would point to Its cultivation In mountainous regions. 

It la about the size of a crab apple and resembles tlie thorn apple, of whicb 

I presume It Is a species. It makes an exceptiooally nice Jam. The fruit 

when ripe la washed and each one cut open to see that there is no decay or 
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22533— Continued. 

worm, and the whole Ib boiled. It 1b then rubbed through a sieve to separate 
the akin, seeds, etc. The pui|> Is then tlightiy cooked with sufficient sugar. If 
tnnch boiled It tuns to jelly. The taste aud flavor remlud me of the New 
England boiled elder-apple sauce. In Pennsylvania called ' apple butter.' I 
think it has a nice aromatic flavor, and If not cultivated In America I have 
BCTt you seeds enough to give It a speedy Introduction." iFarnham.) 

22634 and 22535. Glycine uispida (Moench) Maxim. Soybean. 
From Welhsien, China. Presented by Mrs. C. W. Mateer. Kecelved April 
4, 1908. 

22534. Yellow. " This beau 1b used for making lamp and cooking oil 
and for flour to make cakes; also for bean curd (a mush curdled by 
caustic soda and eaten fried). All these are nourishing, but more 
esteemed by Chinese than foreigners. The refuse after expressing the 
oil forms a cake (round) 2 feet in diameter and 3 inches thick. This 
U ezi>orted for feeding animals (pounded fine) and enriching land." 
{iiateer.) 
22D35. Black, ^lullur In appearance to Cloud. 

22536 to 22640. 

From Chefoo, Shantung, China. Presented by Mr. Hunter Corbett, through 
Rev. J. M. W. Famham, of Shanghai, ClUoa. Received April 4, 1908. 
The following seeds, varietal descriptions by Mr. H. T. Nielsen : 

22&3e to 22938. GLVtiNE iiispida (Moench) Maxim. Soy bean. 

22536. Green. Similar to No. 1T857. 
28537. Ureeu. Similar to No. 1T262, Yosho. 

"Chinese names (S. I'. 1. No. 22ri.%) Cking tco and Luh teo; 
(8. P. I, No. 22537) Wbong tro. These beans are used extensively 
for the manufacture of oil ; the bean take which remains after the 
oil has been pressed out Is shipi)ed south and extensively used as a 
fertilizer in vegetable gardens. Wilt grow well on level or high 
and billy land. Is used by the people largely for food, being 
grouud and made Into a curd, also put in water and soaked until 
welt sprouted and used as a vegetable. It is also boiled and eaten 
in the same manner as rice." (Carbett.) 
22538. Black. Similar In appearance to Cloud. 

" Chinese name Shao fiih teo. Used chiefly for feeding animals." 
(Corbett.) 

22539. ViGNA UNOUicuLATA (L.) Walp. Cowpea, 
Wkippoorieill. Similar to Nos. 17330, 17849, and 21085. 

" Chinese name Huna citiang teo. Planted in orchards and In ground 
overshadowed by trees, etc." {Corbett.) 

22540. Pisuu ABVEflSE L. Field pea, 
" Chinese name wan teo. Used extensively In the manufacture ol 

vermicelli." (Corbett.} 

22641 to 22649. 

From ChelBen. S. W.. London, England. Presented by James Veltcb & Son. 
Received April 3, 1908. 
22641. AcoNrruu heuslevanuu B. Pritzel. 
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32641 to 22649— Continued. 
22542. AconiTDU sp. ( 7) 

SSS43. Abtilbe Bp. ( ?) • 

S2544. Abtemisia lactitloka Wall. 

22545. Besbicbis acuuinata Frauch. 

22546. Jabuikdu POiuruHtru HeniBl. 

22547. ViTis ABUATA Dlels & Oils. 
Var. Veitckii. 

23548. LoNicEBA HAACEU (Rnpr.) Herd. 

22549. LONICEBA TBAOOPHTLLA RelDSl. 

22660 to 22565. 

FroDi Groningeo, Netherlands. Preseoted by Mr. J. W. Moll, director, 
BotHQlc Garden. Received April 8, 1908. 

22550. AsBiiEHATUEBUU ELATius (L.) Beuuv. 
SiZfiSl. Panicularia uaoelianica <Hook. f.) Kunlz«. 

22552. PODOPHYLLUU EMODI Wall. 

22553. Lathybus uontanus Bemh. 

22554. Lathybus hioeb (L.) Bemli. 
22565. Lathybitb verrob (L.) Bemb. 

22556. Garcinia tinctokia (DC.) W. F. Wight. (Xantho- 

CHYMDS TINCT0EIU8 DC.) 

From Alaa Besorkl, Java. Presented by Mr. W. S, Lyon, Manila, P. I. 
Received April 7, 1908. 
"A robust grewer." {Lyon.) 
" Introdaced as a possible stock (or tbe maugoKteeu." (FairclitM.) 

22667. Cynaba acoLVMus L. Artichoke. 

From Algiers, Algeria. PnrchaBed from Dr. L. Trabut. Received April 6, 
1908. 
Violet Provence. 

22558 and 22559. Medicaoo sativa L. Alfalfa. 

From Gunnison, Utah. Purchased from Mr. W. H. Grlbble. through Mr. 
C. J. Brand. Received April 8, 1908. 
22658. Irrigated. 

"Grown at Centerfleld, Utah, En tbe Stin Pitt-h Vnlley. This iwed Is 
grown from the first crop of the season." i Brand.) 
22559. Drj- land. 
"Grown In the Sevier Valley, near Gunnison, Vtah, iu 1907 ,■" {Brand.) 

22660 to 22663. Juglans regia L. Persian walnut. 

From Troyes, France. Purchased from Baltet Fibres. Itecelved April B, 
1S08. 

2SB60. Chabert. 32562. Mayvtic. 

22561. Franguette. 22563. Parisirnnf. 
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22564 and 22565. 

From Pretoria, Transvaal. South Africa. Presented by Prof. J. Burtt 
DaT7, govennoent agroBtologiBt and botanist, through Mr. C. V. Piper. 
Becelved April 10, 1908. 

9250i. PENNieETuu aheucaituu (L.) Sebum. P«&rl millet. 

" um-reUivelli." 

22565. Bleusihb cobacana (L.) Gaertu. Ka^ millet. 
■' ilpoho." 

" Botb ot these have be^ grown In the low country and are from this season's 
crop Just hanested." {Davy.) 

22566 and 22667. Citbus AURAN-ntrH L. Orange. 

From Pooua, Bombay, India. Presented by Mr. N. M. Bhagawat, acting 
super! nteudent. Empress Bot&ulcnl Gardens. Received April 10, 1908. 

22566. Ladoo. (See No. 8441 for description.) 

22567. Santra. (See No. 844S for description.) 

08668 and 22669. Vicia faba L. Broad bean. 

From Haugchow, Cbehklang. China. Presented by Dr. D. Duncan Main and 
Rev. J. H. Judsou. Received ilarch 26 and April 6, 1908. 
22Sea Small green. 
22569. Brownish green. Medium size. • 

22671 to 22629. 

From Peklnfc. Chlbl!, China. Received throngb Mr. Frank N. Mej«r, agri- 
cultural explorer, at the Plant Introduction Garden, Chico, Cul., February 
4, 1908. 
A collection of cuttlugs and seeds, as follows : 
22571. Dedtzia sp. 

From Shutseshan, Chlhll, China. "(No. 162, Nov. 18. 1907.) A low- 
growing Deutala, found here and there In crevices of the rocks. May 
prove to be a valuable little shrub for gardens In eemiarld regions." 
iUeser.) 
S2572. FaAXiNua bunqeana DC. 

From Pangshan, Chthli, China. "(No. 155, Nov. 20, 1907.) An ash 
growing In rocky situations and on steep mountain sides. Attains, appar. 
ently, no great size. May be of use as a foresting plant Id semlarld 
colons." ( Meyer. ) 

22573. ( Undetermined. ) 

From Pangshan, Chlhli, China. "(No. 166, Nov. 20, 1907.) A low, 
very bushy shrub, found growing between bowlders. Looks very much 
like Syrtnga amurensig Rupr. Will be valuable as a garden shrub In 
semlarld regions." (Meyer.) 

22574. Spibaea sti. 

From Pangidian, Chlhli, Ctatna. "(No. 157, Nov. 20, 1907.) A Spiraea 
Which may be ot use as a garden sbmb In semlarld regions, as It grows In 
crevices of rocks and In dry and sterile locations." lUeyer.) 
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3S571 to 22629— Continued. 
22B7B. Spiraea sp. 

From Pangshan, Gblbll, Cblna. "(No. 168, Not. 2D, lOOT.) A Ter; 
low growiDg Spiraea, with adlantum-ilke leaves. May be of nse as an 
ornamental slirab for rockeries or for gardens in semlarid r^ons." 
(Mever.) 

22576. pRUKUS sp. Plum, 
From Pangshan, Chlhli, China. "(No. 162. Nov. 21, 1907.) A donble 

red-flowered, busby plum called Ytt men tan. Said to be very fine look- 
ing In springtime. Propagated by being budded on to Amvgdaltu 
davldiana or by layering." (Mej/er.) 

22577. pBrNca ep. Flam. 
From PangBhan. Chlhti, China. "(No. 163, Nov. 21, 1907.) A large- 
flowered, bushy plum, the flowere of wblcb are said to have a blue color. 
Gblnese name Tsu tsa la» hua. Probably a variety of No. 162 (S. P. L 
No. 22576)." (Meyer.) 

22578. Catalpa bunoei G. A. Meyer. 

From Pangsban, Cblbll, Cblna. "(No. 164, Nov. 21, 1907.) Chinese 
name Wu tune *hu. A fine flowering tree; also of use for wind-breahs 
and for poles. Adapted to semlarid re^ons." (Afeyer.) 
0i2S79. (Undetermined.) Bamboo. 

From Pangahan, Gblbll, China. "(No. 165, Nov. 21, 1007.) An orna- 
mental bamboo of a very low growing, bushy habit, 3 to 5 feet bigh. 
Loves a somewhat protected place — for Instance, against a wall with 
Boutbem or eastern exposure. Chinese name Tsau chu." (Meyer.) 
22580. PBunOB abmeniaca L. Ainlcot. 

From Pangsban, Cblhll. China. "(No. 172, Nov. 23, 1907.) A red, 
medium-sized apricot ; said to be very early. Chinese name Bnng Hinff," 
(Mever.) 
S2581. Ctdonia ap. Quince. 

From Pangshan, Chlhll, China. "(No. 174, Nov. 23. 1007.)" A amall- 
frulted quince, the fruits of wblcb are very fragrant and much in demand 
as room |)erfumers. Chinese name Pei mu kua. Apparently a variety 
of Cydonia japonica." {Meyer.) 

22582. Fraxtnus sp. Ash. 
From Tungying, Chlhll, China. "(No. 176. Nov. £», 1907.) A shrubby 

ash, found in dry und sterile locations. Seems to be different from No. 
155 (S. F. I. No. 22572); otherwise, the same remarks apply to It" 
{Mej/er.) 

22583. EuoNTuiTS sp. 

From Yenmenkwan, Chibli, Cblna. "(No. 178, Nov. 30, 1907.) A 
shrubby, deciduous Euonymus, found growing in very dry situations; 
may be of use as a garden shrub in semlarid regions." {Mei/er.} 

22584. Sambucus sp. Elder. 
From near Santcbako. Chlhll, China. "(No. 179, Dec. 1, 1907.) A 

tbrifty species of elder, seen only a couple of times. Loves moist situa- 
tions." (Meyer.) 
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Sa671 to 22629— Continued. 

22S8B. Bebbesib cHinEitsis Pair. 

From SblnglQDK, Cblbll, China. "(No. 185, Dec. 2, 1907.) The same aa 
Ko. 160 (8. P. I. No. 21909) bat from a different locality; tor remarks, 
see tlila nnmber." (Ifeyer.) 
82666. CdABTsrs ap. 

From near Tungylng, Chlhli, Cblna. "(No. 188, Dec. 4, 1907.) A 
very vlgoroua species of Celastrua, fonnd growing along rocky traila. 
May perhaps grow to a very great size ; will trail Itself Into trees or crawl 
over rockB." (ifei/er.) 
SS987. DiEBTiLLA sp. Weigela, 

From near Tuogylng. Chlhli, China. "(No. 190, Dec 4, 1907.) A 
Tlgorona-growlng Weigela, befirlng small clusters of pale, rose-colored 
flowers In early summer. Grows in rocky crevices and on steep moun- 
tain sides and seems to be able to withstand drought very well. Of use 
as an ornamental shrub In gardens and parks." (Meyer.) 
Z2&8S. Fhiladelphus sp. 

From Tungylng, Chlhli, China. "(No. 191, Dec. 4, 1907.) A species of 
mock orange found growing in dry, rocky locations. May be nsetui as a 
garden slirub iu dry regions." (Meyer.) 
22589. Dectzia. sp. 

From near Tungying, Obihif, China. "(No. 192, Dec. 4. 1907.) Found 
growing in rocky crevices. Seems to be of a very low growth, 2 to 3 feet. 
Probably of nse as a small garden shrub In semlarld regions." (Ueycr.) 
22500. Spikaea sp. 

Prom Jehol, Chlhli, China. "(No. 200. Dec. 11, 1907.) A small, shrubby 
Spiraea found growing on dry, exposed mountain sides. Of use as a 
rockery shrub In small-sized gardens in dry regions." (Jfeyer.) 

22591. Saubucus baceuosa L. (?) Elder. 
From near Pelting, Chlhli, China. "(No. 204, Dec. 15, 19(n.) A low< 

growing elder ; stands cutting back to the ground every year. Loves to 
grow oa high, dry banlcB along the . fields. May be of use for bank- 
binding purposes in semlarld regions." (Meper.) 

22592. ViBCBscM opitlub L, 

From Sbln^iungshan, Chlhil, China. "(No. 205, Dec. 1, 1907.) A few 
cuttings of the snowball bushes, which were most heavily loaded with 
bunches of scarlet berries at time of collecting. Seemed to he a more. 
florlferous type than the ordinary one." (if ever.) 

22593. Actinidia koiamikta (Maxim.) Bupr. (1) 

From near Tungying, Chlhli, China. "(No. 207, Dec. 4, 1907.) The 
small-fruited gooseberry bush. Seemts to be a variety of much shorter 
growth than the ordinary type." (i/ei/er.) 

22594. QuEBcus sp. Oak. 
From Shiuglungshan, Chlhil, China. "(No. 834a, Dec. 2, 1907.) Acoma 

of an oak which bears rather broad leaves, deeply lobed. Probably 
Quercof mongolica. Grows on dry, rocky mountain sides. May be, for 
this reason, of use aa a foresting tree In semlarld climes. Cbluese namo 
Bo li Shu." (Met/er,) 
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S8S71 to 23639— Continued. 

2259S. Pyrus ceiNEHSiB Liudl. Pear. 

From Jdjol, CWhll, Cblna. "(No. 840a. Dec. 9, 1907.) Obtained from 
several varieties of cultivated peara, among which were strange types. 
Some desirable forms may spring np from these northern-grown varie- 
ties." iUeyer.) 
S2596. CoBVLUs sp. Haselnut. 

From near Shinglungahan, Chihll, Chlna^ " (No. 841a, Dec. 8, 1907.) 
A wild hazelnnt growing 3 or 4 feet high and covering here and there 
whole mountain slopes and sloping valleys. Seems to be able to stand 
drought very well." (Jfcj/er.) 
22597. DiosFYBOs kaki L. f. Perainunon. 

From Pangshan, Chihll, Chiaa. " (No. 843a, Nov. 23, 1907.) The rery 
fine persimmon called Siang shl t»e, scions of which were sent nnder No. 
161 (S. P. I. No. 21910)." {ileuer.) 
22S9S. DiospYsos kaki L. f. Penimmon. 

From Pangshan, Chihll, China. "(No. 843a. Nov. 23, 1907.) A large 
variety of persimmon of flat siiape, occasionally having seeds." {ileyer.) 

22599. DiosPYBOs kaki L. f. Fersiminon. 
From Pangshan, Chihll, China. "(No, S44a, Nov. 20, 1907.) The ordi- 
nary wild Dersimmon, called by the Chinese Gat Uao, upon which they 
graft all their seedless persimmons." (j/cpcr.) 

22600. Phunus sp. Plnm. 
From Pangshan, Chihll, China. "(No. 845a, Nov. 21, 1907.) A flower- 
ing plum, said to have double red flowers ; often cultivated In temple 
courts; called Yu mci taa. Several varieties wlH In all i>robablllty appear 
among the seedlings. Budwood previously sent under No. 162 (S. P. I. 
No. 22576." laieyer.) 

2Z601. ViTis vinifeba Ia Orape. 

From Umgwa, Chihll, China. "(No. 846ti, Dec. 1, 1907.) A wild vari- 
ety which bears heavy croi>8 of rather large bunches of small, black 
grapes ; edible. Chinese name Shan poo tau. Of use as a stock In cold 
regions." (Meyer.) 

22602. ACEB sp. Uaple. 
From Pangshan, Chihll, China. "(No. 847a, Nov. 23, 1907.) An oma- 

mentnl maple, attaining a height of abont 40 to 50 feet ; able to grow In 
dry regions." (J/cyer.) 

22603. Fraxinus BtrNOEANA DC. Aah. 
From near Tungylng, Chihll, China. "(No. 848a, Dec. 4, 1907.) A 

small ash tree growing on dry. rocky mountain Bloi>es; well fit tor cover- 
ing barren mountain or hillsides. Chinese name Eoo H sur shu." 
(Meyer.) 

22604. Fbaxinus bunobaka DC. Ash. 
From Pangsban, Chlbli, China. "(No. 84»a, Nov. 20, 1907.) A small 

ash tree found on dry, rocky mountain slopes. Apparently the same as 
No. 84Sa (S. P. I. No. 22603). Scions of the tree from which tbls seed 
came were sent under No. 155 (S. P. I. No. 22572). Chhiese name Koo li 
tur Shu." (Meter.) 
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83571 to 22629— Continued. 

22605. JuoLANs MARDSiivBiCA Maxim. Walnut. 
From Dear Lausbang, Cbihil, Cblus. "( No, 860fl, Dec. 8, :90T.) Apiinr- 

eotly a sQifttl form of tbe Mancburlaii wild walnut" (ileyer.) 

22606. ZizrPHCs sativa Gaertn. Chinese date. 
From Jehol, Cbihil, China. "(No. 853a, Dec. 9, 1907.) To be used as a 

stock for Improved rarletlea." (Meyer.) 

22607. Cbataegl-b sp. Hawthorn. 
From Ijiuflbang. ClUhll, China. "(No. «54a, Dec. 3, 1907.) Probubiy 

Cralaegui pinnati/ida. May be utilized as stock for tbe large-frulted 
varieties. Cbluese name of this wild one ^'I'ln II hong. Tbe seeds may 
remaln dormant for one year or more." (Meyer.) 

226D8. Sybinoa amcbensib Kupr. Lilac. 

From near Lausbang, CliltiH, Cblna. "(No. S55a, Dec. 3, 1907.) Tbe 
beautiful white- flowering Amur lilac, which la mostly found as n shrub, 
though it grows in favorable localities iiito a tree 40 feet tall with a 
trunk 2 feet in diameter. Stands droughts and sterile soils remarkably 
well. A good shrub for regions wltli dry, hot summers and cold winters." 
(Meyer.) 

22609. GiEwiA PAaviFXORA Bunge. 

From Pangahan, Cbibll, China. "(No. asCa, Nov. 20, 19OT.) A shrub 
growing from 2 to 10 feet lull, bearing red berries which persist until 
long Into the winter. Grows in dry and rocky locations; as such well 
fit for gardens in dry regions. Chinese name \lang nien tchun. Tbe 
berries are edible, tboitgb not nke-" (Meyer.) 

22610. VlflUBNUU OPUX.l-8 I.. 

From Shingluugahan, Cbihil, Cblna. "(No. 857a, Dec. 1, 1907.} Tbe 
branches from wliicli these seeds were picked were sent under No. 205 
(S, P. I. No. 22592). See tills number for remarks." (Meyer.) 

22611. Deutzia sp. 

From Pangahan, Cbibll. China. "(No. 858a, Nov. 20, 1907.) A small 
slirub, found growing on exiiosed, rocky hill slopes; well flt for rockeries 
and for gardens in dry regions. Is probably tlie same species as tbe one 
sent under No. 152 (S. P. 1. No. 22571)." (Meyer.) 

22612. Umamnus sp. 

From PaDgshan. Cbibll, China. "(Xo. 850a. Nov, 20, 1907.) A large- 
leaved, very shrubby Rbanmua, very spiny; found growing between rocks 
and bowlders. May be of use as n hedge plant In dry situations." 
(Meyer.) 

22613. Bhamnus sp. 

From Pangshon, Chlhli, China. "(No. 860a, Nov, 20, 1907.) A small- 
leaved, dwarfy Khamnus, spiny ; found growing between rocks. Fit as 
a rockery shrub or as a lining bush along pathways In small gardens." 
(Meyer.) 

22614. Bgbberib chinensis Poir. Barberry. 
From Shlnglungahan, CblbJI, Cblna. "(No. 861a, Dec. 2, 1907.) A 

low, very spreading busb. I'erhajm flt as a stiod and bank binder In dry 
regions. Cuttings sent under Nos, HM) and 185 (S. P. 1. Nos. 21009 and 
22585)." (Meyer.) 

61160— Bui, 142— <» 2 ^ 

Digitized bvGoO^^IC 



18 SEEDS AND PLANTS IMPOBTED. 

88571 to 82629— Continued. 
28615. ItosA Bp. 

From nenr SlilnglunRshan, Cbimi, China. "(No. 8e2a, Dec. 3. 1907.) 
A wild rose of a very Bpreaillng habit, having reil-colored stems 2 to 3 
feet high, very aiilny, and bearing many bnnches of large scarlet berries. 
May be of u6e as a soil binder Id rather dry regions." iHet/er.) 
£2616. CiXASTBun abticvlatus Tbuob. 

From Pangshiin. (Tillili, China. 'MNo. 863a, Sov. 20, 1907.) A tall 
climber bearing yellow capsuleB which burst open whMi ripe and show 
the scarlet seeds. Chinese unoie Yau go dau tise." i Meyer,) 
S2617. ViTis Bp. 

From raDgBhan, Chlhll, China. " (No. 864a, Nov. 24, 1907.} Fit for 
rockerlf>B aud aloDg terraces. The same hb No. 103 (S. P. I. No. 21907)." 
(Mfmr.) 
23618. ALBI9S2IA ap. 

Proui rangBhaii, Chlhlt, China. "(No. 805a, Nov. 23, 1907.) See No. 
76Sa ( S. P. I. No. 2196!)) for remarks about this tree. This species Is quite 
distinct from Alttisiia jttlibrixsln. which Is much more dorlferous and of 
which the leaveR, thoiiRh unich flncr plnnnteil. are mncb smaller. Buuge 
seems to have called this one Acacia maeropbylta, which Is declared a 
synonym of .Icocia tebttck, which la, however, a totallf dlflerent plant." 
( Meyer ) 
82619. Cassia bp. 

From Peking, Chlhll, China. •'(No.873n, Nov. 14. 1807.) A cassia, look- 
ing like Cassia marplandica, t>earlng long racemes of dark yellow flowers. 
Used locally as a garden plant. A iiereunlai herb well fit for gardens in 
dry regions." (ileper.) 

22620. Clruatis rbcta uandshlrica (Rnpr.) Maxim. 

Prom Slilngtungshan. Chihil, China. ■'(No. 8T5ii, Dec. 2, 1907.) An 
tierbaeetniH ixreunlal, 2 to 3 feci liigh, benrinK one lo Ave «rpct Stems. 
which termluHtp Id a panicle of rather lar^e, white flowers. Well fit to 
t»e improved, when It may Ijeconie a cut-flower plant of the first order. 
Of use now as an oniainental garden iierennlal." (Meyer.) 

22621. Clrmatis sp. 

From nenr Yenmenkwan. Chlhli. China. " (No. 876a, Nov. 30, 1907.) 
A creeping clematis running over hedges and stone plies. Seems to be 
very floriferous; makes woody stems." (Meyer.) 

22622. ( Undelermlned. ) 

From ShulBeBhan, Chlhll. China. "(No. S77a.) Seeds of a Vaierl- 
auacea. Ijelng a i)erennlal herbaceous herb bearing small yellow flowers; 
ornamental when In a mass. Fit for rockeries and dry situations." 
( Meyer. ) 

22623. SAI.VIA sp. 

From near Tungylng, Chihil, China. "(No. 878a, Dec. 4, 1907.) A 
shrubby Iierennlal, 3 to 4 feet hlRh, very floriferous; found growing In 
very rocky locations. May be of use as a honey plant in Bemlarld 
regions." (Meyer.) 
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SS671 to 22629— Continued. 
82624. AsPAKAOCB s|). 

From near I-auBhaug, Chlhll, China. "(No. SSOa, Dec. 30, 1007.) 
Wild asparagus. A tall form, 3 to 4 f«et blgti, growing between grass. 
baviDg zigzag sterna and bent-down branches. Of use as an oniameDtal 
garden plant." { Meyer:.) 
22625. AsPAaAOiTB ap. 

From near Laiiahang, Chthll, China. "<No. 8Sla, Dec. S, 1907.) Wild 
asparagus. A small form 1 foot hlgb ; otherwise, apparently the same as 
No. 880a (S. P. I. No. 2M24)." lileyer.) 
2S626. ASPABAOI'S ap. 

From ShlnglungHhan, Chlhll, China. "(No. SS2a, Dec. 2, 1907.) Wild 
asparagus; found growing on the mountain tops under the shade of pine 
trees. Has straight stems." iHeyer.) 

22627. LiUUM sp. 

From near Sblnglungshan. Chlhll, China. "(No. 883a, Dec. 1, 1907.) 
A small Illy, 3 feet high, found growing t>etween grass." {Mever.) 

22628. (Undetermined.) 

From ShlngUiiigsban. Chlhll, China. "(No. 8S4a, Dec. 3, Wm.) A 
leguminous plant found growing between grasses." (J/cyer.) 

22629. GYDoniA japohica (Tbunb.) Ters. Qnlnce. 
From Peking, Cblhll, Cblna. "(No. S09a, Dec. 24. 1907.) A small- 
fruited quince having a very spicf odor. The fruits are sold as room 
perfumers. Chinese name Mu U." (ileyer.) 

22630. Castilla sp. 

From Ancon, Canal Zone, Panama. Presented by Mr. Henry F. Schultz, 
through Mr. O. W. Barrett. Ileceived April 17, 1908. 
"Seed from our best rubber-producing trees." (Schultz.) 
22631 and 22632. Gossypium dabdadense L. Cotton. 

Prom Cairo, F-gypt. Purcliaaed from Mr. (JeorKe P. Foadeu, Khedlvlal 
Agricultural Society. Received April 15, 1908. 
22681. Jannortlch. (For description see S. P. I. No. 3991.) 
22832. Mtt Aflfl. (For description see No. 3992.) 
See also Bulletin No. G2 of the Bureau of Plant Industry for descriptions. 
22633 to 22635. 

From Sheklung, KwongCung. China. Presented by Mr. A. J. Fisher, Ameri- 
can Presbyterian Mission. Itecelved April 3, 1906. 
22038 and 22634. Glycine ttiSPiDA (Moench) Maxim. Soybean. 

22633. Yellow, Similar In appearance to .4enie, No. 14(^, but 

seed is a trifle larger. 

22634. Black. Seed flatter than any other of the same size 

received from China. 
32635. VioHA CNOi-icuLATA (I..) Walp. Cowpea. 

Chinese Red. Apparently identical wilb No, 17328, which le the pr<^ny 
of No. 0557. 
Varietal descriptions of the above were made by Mr. H. T. NlelflOk 
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22637 to 22640. Pibuh arvenbe L. Canada field pea. 

From Guel|»h, Canada. Preseoted by Prof. C. A. Zavltz, Ontario AgrlCDl- 
tural College, tbrougb Mr. C. V. Piper, deceived April 1ft, 1908. 
92637. UulUplicrs. 22639. White Sdniitar. 

22638. Ctamart. 22640. Canadian Beauty. 

22641 and 22642. 

From Parle. France. PiircliaBed from Vllmorln-Andrleus & Co, Received 
Aiirii s. 1008. 

22641. Bryonia dioica Jacq. 

"An herbaceous, climbing member of Uie pumplcln famllr, IntereBtlng 
on account of the haudeome foliage wjtli development of remarliably long 
tendrilB. The large perennial rout, sliced and dried, appears on ttie drug 
market under the name of Bryonia, and is a very highly valued drug, 
eBpecially Id homeopathic medicine." (R. B. True.) 

22642. EcBAixiDU elatebiuu (L.) A. Rich. 

"An herbaceous, hairy annual, producing a trailing vine and charact^- 
iBtlc cucurbitaceouB inflorescence. Tlie fruit on ripening undergoea a 
process of softening, wlilcb reaulta finally In the splitting of Ihe coating 
of the fruit and the squirting out of the seeds and soft pulp. Hence the 
name ' Squirting cucumber.' The drug elatertum is obtained from the 
Juice pressed from the nearly ripe frnit. This Juice after straining 
deposits an opaque grayish BMlimeiit which forms the characteristic 
elaterlum cakes seen In the commcrcinl article." (B. H. True.) 

23643. Pennisetum amebicanum (L.) Schum. Pearl millet. 

EVom Cape Town, South Africa. Presented by Dr. E. A. Nobbs, Department 

of Agriculture. Received Aiirll IT, 1008. 

" Seed of N'u<tut, pronounced itnee-out : ih extensively grown to Bechuanaland 

and all over Rhodesia ; is used as a native food and is also given to mules. It 

is Similar in character to Kiifir com but finer and smaller, and 1 tblnb may be 

of considerable value." (Nobbs.) 

22644 to 22649. 

Froui Hangcliow. Chehklaug, Ohtnn. Presetted by Mr. John L. Stuart. 
Received April 18. 1008. 
The following seeds, varietal descriptions by Mr. H. T. Nielsen ; 

2JS644 to 22646. Gltcire hispida (Hoencb) Maxim. Soybean. 

22644. Smoky yellow. Looks like it might possibly be a mixture. 

22645. (>reeni.<ih yellow. Similar In appearance to Maberlandt, 

No. 172&t. 

22646. Yellow. Practically Identical with No. 18610. 
22647. ViQHA sf-.sqDiPEDALis (L.) W. F. Wight. 

Black. 
2264S. VioNA SESQUiPEDALis (L.) W. F. Wight 

Red. 
22649. Meoioaoo denticolata WiUd. Bur clover. 
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22660 to 22662. 

From Shangbal, Klaugsu, Cbiua. Presented by Rev. J. M. W. Fambam. 
Chinese Tract Society. Received April IS, lOOS. 
The following plants : 

22eso. AuYODALus PEBsiCA L. Peach. 

Bkanghai. " Tbeee peaches are called the Honey peach, aod I think 
are very fine." {Farnham.) 
28651. CiTBUB AtrBARTiuu 8INEN8IB L. Swcct OFftngre. 

Canton. " If you have aot this variety In America, it wonid be a great 
t>oon to Introduce It. 

" Mrs. Farnham and I have eat^i oranges In many parts of the world. 
In Bontbem Europe, taken fresh from the trees outside of Jafa, the 
famous Havel oraage of (^^allfomia, and elHewhere, and are of the opinion 
that the Canton U far the most delicious. There Is a very long seasou, 
from, say, December to April, and It seems to me that there mnst be 
dightly different varieties, resembling the varieties of apples that conii' 
on through the different seasons, though with far less difference.'* 
(Famflom.) 

22652. CiTBDS ADBANTiuu SINENSIS I. Sweet oFBnge. 
SKatou). " The Swatow oraiiKes are much admired b.v some. They 

grow to a large size and are a deep orange color, with a soft skin that Is 
easily removed even without a knife. The loties easily fall apart; they 
are covered with a thlu silky skin which incloses the very sweet pulp 
and Juice. You may like to call It the «io»'W orange, or. iis the Chinese 
say, lloniy oranfte, or, better still, Hwatmc, as that Is, 1 understand, the 
only place where It is raised." {Farahain.) 

22663 and 22664. 

From Grahamstown, Cape Colony, South Africa. Presented by Dr. S. 
SchlSnIand. Albany Museum. Received April 11, 190S. 

22653. Andbopouon sobcuuu iI.) Brot. KttOr. 
Red. 

28654. Paspaluu dii.ataT0U Polr. Large water erass. 

22668. QtTEncus suber L. Cork oak. 

From Barcelona, Spain. I'resented by Mr. Peter Campbell, the Nairn 

Linoleum Company, Keaniy, N. J. Itet'elved April 18, 1008. 

"These acorns were procured for the purjiose of getting on hand a large 

Stock of plants which can l>e U»«l In ex|H>rlments In eNtHbllshiug groves of cork 

oaks In this country as a i>osslble commerc'lal source of cork," {.Fiicher.) (See 

S, P. I. No. 21732 for other imiiortatloii. ) 

22666. Eraorostiij abyssikica (J»cq.) Kclirad. Teff. 

E^om province of Harrar, Abyssinia, Afrk-n. Prewnteii by Mr. Robert P. 

Skinner, American consul-general, Mnrtiellle, France. Hecolved April 11, 

1908. 

"This seed was produced in the region of Harrar at nu altitude of 'i.Wft 

meters <5.900 feet). Teff Is found throuKbout the pmvln<-e of Harrar at nlll- 

tudes varying from 1,000 to 2.()00 meti'is (;(,280 feet to <l,rMi1 feet), and Is sf)wn 

In various kinds of soil." (Hkinncr.) (^ee Nos. 17004 iiud 17U0.') for descrliK 

tlon.) 
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22867 to 22661. 

From Bucliarest, Itouuaala. Presented by Mr. Horace O. Kuowlea, Ameri- 
can minister. Itecel\-ed April 2, 1908. 

SS6S7 and 22658. Citbullvs vuloabis Scbrad. Watermelon. 

22657. 

" 8«ed from a small, round, green, and tbln-sklnned melon about 
the size of an average grapefruit and as 8weet as an orange. Its 
shape and size — just large enottgli for one i)erenn— and delicious 
flavor would make it immenaeJy jxipular for eerrlng at clubs, 
hotels, and restaurants." {Enotcles.) 
22658. 

"Anotber variety of small melon." (Knotofes.) 
22659 to 22661. Cucuuis uelo L. Kuskmelon. 

" These yellow melon seeds are from the most delicious muskmelons or 
cantaloupes [ ever tasted, and the flavor Is as far ahead of tbe Rockyford 
as the Rockyford Is ahend of the Jersey cantaloui>e. If these melons 
conld be grown In the United States to the i>erfect state they attain here, 
they would make an invaluable addition to tbe fruits of our country." 
(Snowies.) 
22659. 

" Oblong, yellow melon. Tbln skin, thick meat, and very aweet." 
iKnoiolea.) 
22660. 

"I^rge, round, yellow melon. Firm meat and deliclously sweet. 
Was fully rtiie October 1 and was grown In light soil with plenty 
of sun." (Knowles.) 
22661. 
"Another variety of round, sweet, yellow melon." (Knoielea.) 

22662. OHArOTA edulis Jacq. Chayote. 
From New Orleans, La. Purchased from tbe J. Steckler Seed Company. 

Received April 22. 1908. 
" Fruits of a smooth variety of chayote secured for distribution In tbe South- 
em States with tbe object of encouraging its culture for tbe market." {Fischer.) 

22663. RcBcs sp. Baspberry. 

Prom Shanghai, Kiangsu, China. Presented by Bev. J. M. W. Fambnm, 
Chinese Tract Society. Received April 21, 190S. 
"Plants I have found growing wild on the rocky and sandy mountain side. 
but In good soil, 2,000 feet above tbe sea." IFamham.) 

22664 to 22669. 

From Paris. France. Presented by Prof. Y. Costantin. director, Musenm of 
Natural History, rue BuCFon 61. Received April 24. J908. 

22664. Andbopooon BALEPENsie (L.) Brot. 

22665. Pahicuu sp. (?) 

22666. AKRiiEHATnEBVu elatius tubebosub (Glllb.) Skeels. (Atema 

TUBEBOBA Gillb.) 

1*2 
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22664 to 22669— Continued. 

22667. Anthepdora hebuapbbodita (L.) Kuntze. 

22668. Phleuu paniculatcu HudB. 

22669. Phij:uu arenakivu L. 

22670. Citrus acranticm L. Bigarade. 

From Tokolmma, Japan. Purchased from the yokohama Nursery Conipniiy. 
Received Aiirll 24, 1908. 

Natgu mikan. " The Natsv mikiui, or ' summer orange,' Is netJded here aa a 
successor of grapefruit at the senaon when there IB nothing at nil to take the 
place of that most refreshing fruit. Nothing equals the piercing, delicious 
acldltf of Nat»u mikan, which Is decidedly a sour orange, not In the least like 
a lemon or a lime. Nothing la so refreshing on a hot summer morning as half 
of a Natsu mikan, and orangeade made of Natiiu mikan is different from 
lemonade and much better. 

"I remember grntefiilly the plates heaped with peeled nectlons of NaUu 
mikan, with the aceomiianylng plates of sugar, thiit are offered one at private 
houses and at monasteries on JaimueKe sumuier days. 

" It seems to me that the Xalsu nilkaii Is more often seen on fruit stands In 
Tokyo than formerly, and more often offered to the foreigner. The largest 
and finest, they say, come frum Yamaguchl prefecture, iit the foot of the Inland 
Sea. 

" It Is a great Improvement on the Chinese pomelo, which is so often dry and 
tasteless, aod I shall be glitd when we cnn have It throughout the summer In 
America." lEliia R. Scidmore.) {See No. B268 for previous Introduction and 
further description.) 

22671 to 22696. 

Frvm Peking. Chihll, China. Received through Mr. Frank N. Meyer, agri- 
cultural explorer, April 20, 1908. 
A collection of seeds and cuttings, as foUowa: 

22671. Abies sp. Fir. 
From Pelsantse Temple, Wufnlshan, Sbanel, China. "(No. 256, Feb. 21, 

1908.) A very tall growing flr, having email light green needles and 
light-colored, round, oblong cones. Found growing at 6.000 to 7,000 feet 
altitude, l^hlnese name Tchten shu." {Meyer.) 

22672. Abies ap. 

From Tchaillngtse Temple, Wutalshan, Sbanai, China. "(No. 257, Feb. 
^, 1908.) A medium-tall flr, having large, curved needles with a blulah 
bloom on them, and bearing long, tapering cones of n chocolate-brown 
color. Collected at an altitude between 8,000 and 9,000 feet. Cblnrae 
name Tchien sflu." {Meyer.) 

22673. PiNus sp. 

From Tchenghnltee Temple, Wutaiahan. Sban^t, China. "(No. 258, Feb. 
27. 1908.) A tall-growing pine, fit for forestry purposes. Chinese name 
Snag «hn." (Meyer.) 

22674. Labis ap. Larch. 
From Tchaillngtse Temple, Wutalshan, Shanri, China. "(No. 259, Feb. 

25, 1908.) A larch of medium-sized height, growing on sterile mountain 
aides at very high elevations, 7,000 to 9,000 feet Fit as a forestry tree 
142 ^ 
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33671 to 22696— Continued. 

ill cold-wintered r^ions, as it grows on the northern exposed mouDtaln 
Elopes, wliere the buow does not melt tintil way Into Mny. Chinese nanie 
Tsai sAu," {Meyer.) 

22075. Sybisqa villosa Vahl. (?) Lilac. 

From Nansantse Temple, Watalsban, ShansI, Ctlna. "(No. 269, Feb. 
26, 1906.) A lilac found growing at high elevations, 7,000 to 8,000 feet. 
Said to bear targe panicles of white flowers. Chinese name 8ar sliu." 
{ Meyer. ) 

22676. CBATAEOtJs sp. Hawthorn. 
From TchenKbaltse Temple, Wutalshan, ShnnsI, China. "(No. 271. 

Feb. 27, 1908.) A hawthorn growing Into a small tree having very large 
spines; even the trunk Is covered with branched spines. Chinese name 
Ling chino tge." (J/eycr.) 

22677. Rhododesdrok sp. 

From Shanfengko, Sliansl, Wutalsban region, China. "(No. 273, Feb. 
29, 1908.) A rhododendron of dense, shrubby growth, 4 to 5 feet high, 
growing on cliffs at about 5,000 feet altitude; apiwrently rare." 
{itet/er.) 

22678. Ulmus sp. Elm. 
From Yeuto, ShansI, China. "(No. 275, Mar. I, 1908.) A densely 

branched elm of shrubby growth, occasionally growing Into a small tree; 
found growing on a sunny rocky mountain slope at about 4.000 feet alti- 
tude." (Meyer.) 

22679. ABIE8 sp. rir. 
From Tnlautse, ShansI, China. "(Xo. 277, Mar. 1, 1908.) .\ flr of a 

peculiar drooping apfiearance; found growing In an old temple court; 
only one siicclmen. Chinese name Tehirn shu." (J/ej/rr.) 
22660. PiNua sp. Flue. 

From Tongdjautchang, f^hausl, Ciilnn. "(No. 278, Mar. 2, 1908.) A 
pine of very dense foliage and growing Into a stately tree of Imposing 
appearance; rare." (Meyer.) 

22681. ItoSA XANTHiNA Lindl. Bose. 
From Tslntse. .Shansl, China. "(No. 288. Mar. 9, 1908.) A wild yel- 
low rose growing In large masses on dry and Rtertle mountain slopes. 
Will In the future prove (o he the best ftraftlug Block for high-class roses 
in sterile and arid locations; Is used by the Chinese as a stock for roses 
In |)ots. Chinese name Moo ro Me." {Meyer,) 

22682. Tlmus sp. Elm, 
From Tslntse, Shtiusi. China. "(No. 290, Mar. 0, 1908.) An elm of 

shrubby giHiivth. which becuuies a small tree when left alone; has small 
PrunuG-lIke leiives, dense brnnohes, ashy white bark, and very bard, 
tough Bood whkh is hIgLlj np| retljiled as conBtmedon material for cart 
wheeN C n>w« in dry ro(k\ situations Aery well fit, as a small tree, 
(or rofkv locations and Jaiianese gardens Can easily be dwarfed. 
Probiilily a niu siwcics Chinese name l(ft y» ahu." (Meyer.) 
22683 7i7\-THis ^tTi\A (>iertn Chinese date. 

From Telntie 'Shansl ( hina (No 2'I3 Mar. 1, 1008.) A Jujube 
(Chinese date) tree, twaring large, oblong fruits of shining red color. 
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22671 to 22696— Continued. 

wblcb are miiinlr usedss a dellcatesee. after Laving been soaked lu weak 
Chinese s[)lrltB for n couple of months. They have a hard sklu uui] are 
bad for the bowels. The trees can be iilnnted close together (0 to 8 feet) 
sad do not apimreutly attain Kreut size. Chinese name i/u ping laao, 
meaning Iwttle Jujube. le considered locally the best of the different 
varieties grown." (Mfyer.) 

22684. ZizvPuuB sativa Gaertn. Chinese date. 
From Tsintee, Shansl, China. "(No. 2M, Mar. 10, lOOS.) A Jujiib« 

(Chinese date) having ui«dlum-Blzed. red-colored, oblong fruits which tAper 
toward the end. The trees grow to a large size, and when old have 
bardty an; side branches on the main limbs. Chinese name J/u ihini/ 
kong tgao; niigbt be called 'jMjlnted Jnjube.' " lilcyer.) 

22685. ZizvPHus sativa Gnertn. Chinese date. 
From THlntse, SbansI, China. "(No. 2Ki, Mar. 10, 1008.) A Jujube 

(Chinese date) said to have red oblong fruits, whicb crack eiislly when 
falling down. Trees medium sized. Chinese name Tsui ling t«ao, mean- 
log ' fragile Jujube." Said to be a very poor keeper." ( J/ei/er.) 

22686. ZizYFuus SATIVA Gaertn. Chinese date. 
From Tslntse, Shansi. China. "(No. 296, Mar. 10, 1008.) A Jujube 

(Chinese date) tree which grows very large nnd spreads out veiy mucli, 
bearing small fruits of oblong shaiic, red color, and of a melting, sweet 
taste; can not be kept long. Chinese name Lang isao. Might be called 
' melting Jujube."' (Ifei/'.T.) 

22687. SrsiNQA sp. Lilac 
From Tsinfse, Shansl, China. "(No. 207, Mar. 10, 1008.) A very 

florlferous llliic, growing often as a Utile tree; found on dry mountain 
slopes. Chinese name l?kau ling hxirn." (ileyer.) 
2i2688. Av£NA NVDA iKERUis ( Koem. ) Asch. & Gmeb. Oat, 

From Tcballhigtse Tfoiple, Wutiilsban, Shansl, China. "(No. 927a, 
Feb. 25, 190S.) A bull-less oat found growing ut 8,000 to 9.O0O feet 
elevation. May be of use In the elevated sections of the Rocky Mountain 
regions. Chinese name Yoh ma." (ileper.) 

22688. IIoRDEVM DisTiciioN BuDuu L. Hnll-lesH barley. 
From Tchalllngtse Temple. Wutalsban, Shansl, China. "(No. a2Ha, 

Feb. 25, inOS.) A hull-less b.irley found growing at 8.000 to 0.000 feet 
elevation. Is very rare In this region and might have been brought lu 
from Mongolia by the Mongolian pilgrims, who visit the Wutalsban re- 
gion every year by the thousands. May be of great value In the sliort- 
Mimmered section of the I'nlted .States. Chinese mime Tsao ma," 
( J/cycr. ) 
82690. Cannabis sativa I.. Hemp. 

From Tongchor, Shansl, Kwohslen District, China. "(No. Ki2a, Mar. 4, 
1008.) Grown In mountain vaMcya: cimaldercd to be the best variety of 
hemp of the Shansl Province, uud sold In oil of the lowiis and cities for 
Btilng and rotie manufacture. Chinese name Shan ma Ue." (.lIc^Rr.) 
22691. riNua bunceana Zocc. Pine. 

From Taiyuantu, Sliansi, China. "(No. 034a, Mar. 13, lOOS.) Sold on 
the streets as a dellcatesse, and said to come from the mountains of 
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22671 to 32686— Continued. 

northern Houan. Cbliieee name Sung tse. Apperaitir the same as 
No. 7&7a (S. P. I. No. 21967)." (Meyer.) 

22692. Rosa ap. Bose. 
From NausantBe Temple, Wutaiahan, SbansI, China. "(No. 935a, Feb. 

28, 1908.) A tall-growing, buelij, red-flowered rose; found In thickets 
on the mountain slopes. May be of use as a grafting stoch for standard 
roses. Chinese name Yeh hong mae kicei hua." (Keyer.) 

22693. Rosa xahthina LIndl. Bcse. 
From Tsintse, Shansl, China. "(No. 936a, Mar. 9, 1908.) A wild 

yellow ruse, called Moo ro Ue by the Chinese. For further remarks see 
No. 2S8 (8. P. I. No. 22681)." (Meyer.) 

22694. Bbabsica oleracea L. Cabba^. 
From Wutalshan, Shansl, China. "(No. 937a. Feb. 28, 1908.) A 

cabbage, flat like our own western cabbages, but growing on a high stem. 
Can be kept frozen hard througbont the winter, and, after baving been 
washed with boiling water, can be served with oil and vinegar as an 
excellent salad, tasting quite swoeL Grows at 4,000 to 7,000 feet 
altitude. Fit for the nortliem and the alpine regions of the United 
States. Chinese name Wfie fsc pai t«ai." (Meyer.) 

22695. CoTonEABTEB iNTBoeBBiUA Medic. 

From Nausantse Temple, Wutalshan, Shansl, China. "(No. 938a, Fd?. 
26, 190S.) A shrub growing In shady locations on the mountain elopes; 
bears black berries ; height 3 to 10 feet, according to amount of light and 
exposure. Hard wooded. Chinese name Shan he Uao." (Meyer.) 

22696. SYBitiGA sp. IiUac 
From mountains near Tsintse, Sliansl, China. "(No. 944a, Mar. 10, 

1908.) A very florlferous lilac found on dry mountain slopes; grows 
often to be a little tree. Cuttings sent under No. 297 (S. P. I. No. 
22887). Chlneae name Shau ting n»ien." (Meyer.) 

22704 to 22714. 

From Saigon. Cochin Cblna. Presented by Mr. Jacob E. Conner, American 
consul. Received April 21, 1908. 

22704. Saguebus finnatcs Wurmb. 

22705. Oncospebua bi). 

22706. Archostophoenix alexaudbae (F. Muell.) Wend. & Drude. 

22707. Rhapis FLABELLiFOHMis L'Herlt 

22708. Dypsis PimrATiFBoas Mart. (7) 

22709. Sabal sp. 

22710. Cabtota mitis Lour. ( ?) 

22711. LlCUALA PELTATA Itoxb. (?) 

22712. Abeca olebacea Jacq. 

22713. Elaeis quireensis Jacq. 

22714. Gltcihe hispipa (Moench) Maxim, Boy bean. 
Yellow. 
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22716 to 22730. Viona cngcicui^ta (L.) Walp. Cowpea. 

From Clemson College, 8. C Presented by Prof. C. L. Newman. Received 
April, 1908. 
Profesaor Xewman made the bybrids lodlcated In the following list. The 
selections were also made by blm. Descriptive ootes by Mr. H. T. Nielsen. 
2S715. 

(Newman's No. 2.) Evidently a hybrid between Blackeye and Taylor; 
seed fully aa large as Taylor, 
S2716. Blackeye X Extra Early Blackeye. 

(Newman's No. 4.) Probably Blackeye X Black. Looks like Sport, 
No. 17427. and WaUon'g Hybrid, No. 17425. 

22717. California Blackeye X Taylor. 

(Newman's No. 9.) Ixmbs like No. 2271S, but seed is smaller. 

22718. Blackeye X Black Bunch. 

■ (Newman's No. 12.) Not distlngnlBhable from No. 22716, 
2271S. Blackeye X Black Bunch. 

(Newman's No. 10.) Apparently identical with Nob. 22716 and 22718. 

22720. Blackeye X Black. 

(Newman's No. 13.) Looks like HoUtHn. No. 17327. 

22721. Blackeye X Extra Early Blackeye. 

(Newman's No. 16.) Appears Identical with Nos. 22716. 22718, and 
22T19. 

22722. Red. 

(Newman's No. 26.) A selection from Clay. 

22723. Clay. 

(Newman's No. 27.) A selection from Clay. 

22724. Clay. 

(Newman's No. 28.) A self-seeding strain. 
2272B. HoUtein, 

(Newman's No. 43.) .Seed exactly like No. 22720. 

22726. Taylor X Large White Spot. 
(Newman's No. 50.) Looks exactly tike No. 22717. 

22727. Taylor X Browneye. 

(Newman's No. SI.) Has but very slight markings of the Taylor 
variety. 

22728. Warren's New Hybrid (?). 

(Newman's No. 53.) Probably a hybrid between Warren's Setc Hybrid 
and one of the Lady varieties; is similar in appearance to Southdoton, 
No. 17330, but the seed Is a little smaller. 

22729. Warren's Eitra Early X Sugar Crowder. 

(Newman's No. 67.) This Is probably the same as our No. 17422, which 
is also a hybrid between these two. 

22730. Whippoonem X La&y. 

(Newman's No. 64.) Apparently Identical with Quemtey, No. 17408. 
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22731 to 22737. 

From Niniboll. Post Mnngrul-Dastgir, District Amraotl, Berare, India. 
Presented by Mr. Anant Sitaruu DImvole, through Mr. C. V. Pli>er. 
Received April 24. 190S. 
The following seeds : 

22731. Cajaa indicum Spreag. 

" Tur. A legume food crop. The dry fodder is cfiiernlly f«l to rattle." 
{Dhavale.) 

22732. iNOtooFESA OLANDVLOSA Wendl. 

" Dtrate. An extraordinary leguminous jilanl : ^nws ud good soil and 
Bliows the greatest number of root nodules. I'w'd only for green umnure."' 
{Dhavale.) 

22733. Sesbar bispinosa (Jaeq.) Stend. (Amchynoukse HiscinosA 
Jacq.) 

" BhevarL A legume forage crop ; grown under irrigation ; very nourish- 
ing to sheep and bullocks when fed In green state." (DhavaU:) 

22734. ( Undetermined. ) 

"Shevari. A l^ume forage crop ; grown under irrigation ; very nonrlsh- 
ing; Is fed to bullocks In green state." iDhavaU;) 

22735. ScBBAn aeotptiaca Pers. ( ?) 

"BaDara. A legume forage crop; Is fed to bullocbs and sheep In green 
state. Grows wild." (Dhavale.) 

22736. CICEB AKIETINUM L. 

"Harhhara. A legume food crop; la fed to horses In green state, and 
the seed also when dry. Horses love It most." (Dhnralc.) 

22737. PSORALEA COBYllFOLIA I.. 

"Bavacbi. A legume plant; Is fed to buftaloea; very rarely bears root 
uodnles." (Dhavale.) 

S2738. PisuM SATIVUM L. Pea. 

From Boston, Mass. Received through R. & J. Farquher & Co., April 27. 

1908. 
"To be used for breeding purix)8e8." fYoung.) 

S2738. CncuRBiTA pepo L. Squash. 

From Shanghai, Klangsu, China. Presentwi by Rev. J. M. W, Famhum, 
Chinese Tract Society. Iteceived April 17, li»OS. 
"A fine winter squash (Chinese)." (Farnham.) 

22740 and 22741. Oolocasia spp. Taro. 

From Paramaribo, Dutch Giilana. Presented by Dr. C. 3. J. Van Hall, 
through Mr. O. W. Barrett. Heccfved April 2H. 1908. 
The foHowiug tubera : 
22740. 

"HindoC'taya. This has been imported by British ludiau coolies." 
(Fan UalL) 
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22740 and 22741— Continued. 
22741. 
"Agoe-taya. (Agcie= swine.) Is a very coarse variety." (Vox Hall.) 
"These two taya varieties are the only new ones I found lu this colony." 
(Van Hall.) 

22742. ToLuiFEBA PEBEiRAE (Klotz) Baill. 

B>om San Salvador. Presented by Mr. Jose 0. Zeledon, Botica Francesa, 
San Jo84 de Costa Ricn. Received April 28, 190N. 
"Tbe tree from wblcli tbe Perurltin balsam Is obtained. Since the plant lias 
so much economic Importance commercially, It may prove Interesting." 
(Zeledon.) 

22743. CiTBi'LLi's vi-ixiABis Schrad. Watermelon. 
Prom Panama. Presented by Miss M. M. Cbilds, of tbe United States For- 
est Service. Received April 20, 1908. 

" Tbis melon Is of average size, lemon-yellow inside, and Its flavor somewliat 
resembles tlie hickory nut. The rind is very hard and white. The pulp is mnch 
sorter than the ordinary watermelon, and Its juice is used to flavor ice cream. 
Considered very fine by Americans at Panama, and called by them Panamanian 
watermelon." (Chitds.) 

22744. Cananoa ODORATA (Lam.) Hook. f. & Thorns. Hang ilang. 
From Manila, P. I. Presented by Sir. H. N. Whitford, chief. Division of 

Forest Investigations, Bureau of Forestry, Department of the Interior. 
Received April 21. 1908. 
"The Hang Hang grows here (Saigon, Cochin China) lu some profusion, but 
it has not yet been cultivated to any considerable commercial extent, as it 
might be, for Us rare iierfume. It Is a handsome tree, symmetrical and stately, 
reaching a height of 50 feet or more. It has a smooth, hard, grayish bark resem- 
bling that of the beech. It flowers In April and May, or perhaps even earlier. 
The long, strui)-1lke. yellowish i)etals give out a rich, spicy fragrance, somewhat 
resembling that of cinnamon and very pronounced just after a rain. It grows 
very well In tbls bard, black soil of Cochin China, but I am unable to sny just 
what soil it prefei'S." (Cfiiinci;) (For further description see B. P. I. Nos. 
8793, 3807, and 20908,) 

22745. Aralia racemosa L. Spikenard. 

From North Clarendon, Vt. Presented by Mr. James Barrett. Received 
April 29. 1908. 
" Natural habitat Is u iiartt.v shady place where It con have leaf mold to feed 
on." (Barrett.) (For further description see .S. I'. I. No, 21058.) 

22746 to 22763. 

From Buitenzorg, Java. Presented by Dr. M. Trenb, director, Deimrtment 
of Agriculture. Received April 27, 1008. 
Seed of each of the following : 

23746. VicNA sEsqciPtBALis (I..) W. F. Wight. 

" $|>eckled. reddish brown seeds, similar to No. 21562, but see<ls are 
shorter." (KUlgen.) 
"2 , C^.lHH^Ic 
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S2746 to 22753— Continued. 

22747. ViQHA 8EBqriPEDAi.is (L.) W, F. Wight 

" Iteddlsb brown seeds, lighter In color than No. 22746." IStelaen.) 

22748. Clitohia HEtKBOPSTLLA Lam. 
22749 to 22753. Clitoria tebhatea L, 

22749. Fl. alba. 22758. Fl. coerulea. 

22750. Fl. atrocoerulea. 32753. Fl, violacca. 

22751. FLBrvni. 

22754. PoA EAQUATORiENSis Hack. (!) 

From Ecuador. Presented by Mr. I,. Ordonez, 537 HarrtBon street. San 
Francisco, Cal., through Mr. C. V. Piper, Itecelved April 20. 1908. 
"ThlB Is considered one of the best nntlve Erasses of Ecuador; grows very 
well on light soil with Irrigation, but thrives also on Ory land." (Ordonez.) 

22755. Brassica bapa L. Turnip. 
From Helslngfors, Finland. Purchased from Mr. V. F. RaguUn. Receired 

April 29, 1908, 
Petroitaki. " We icrew fills tiirulp last season at the stations at Sitka, Ram- 
part, and Copper Vnlley, and iit none of these places was this variety of turnip 
attacked by the pest (root ma^ut), although other varieties growing alongside 
were badly affected." (Prof. C. C. Georgcuna. Alaska Agricvllural Experiment 
Blation.) (For other Introduction see No. 19554.) 

22756 and 22757. Brassica rapa L. Tumlp. 

From Helsingfors, Finland. Presented by Mr. V. P. Sagtilln, Received 
April 25. 1908. 

22756. Flat Round Yellow Finnish. 

22757. YcUow Round Red-Top. 

22768 to 22761. 

From India, Presented by T. F. Main, esq., Deputy Director of Agriculture, 
Poonn, Bombay, India. Received April 2S, 1908. 
From Dharwar District : 

22768, ViONA CATJAKG (Burm.) Walp, 
From Surat District : 

22759. ViOHA CATJANG (Burm.) Walp. 
Similar In appearance to 8. P. I. Xo. 21292. 

22760. ^'iQHA CATJANO (Burm.) Walp. 

22761. Phabeolfs AConiTiFOLics Jacq. Kotti boan. 

82762 and 22763. Olea buropaea L. Olive. 

Prom Slax, Tunis. Piircbnsed from Chatel & Jacquemart. Received April 
29, 1908. 
Chemlali. Truncheons and seed. (See S. P. I. No. iSOBT for description.) 
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22764. Andropogon sebicecs R. Br. 

Prom Pretoria, Traumnnl, South Afrlcn. Presented by Prof. J. Burtt Davy, 
government agrostolneiRt and botanist, Transvaal Department ot Agri- 
culture. Kecelved May 1, 1908. 
" ypic South Wales BlufgraM. The seed Is tbls year's crop grown In the 
Transvaol," (Doi-y.) 

2276G to 23770. Colocasia esculenta (L.) Schott. Taro. 

From Bultenzorit, Java. Presented by Dr. M. Treub, director, Department 
ot Agriculture, through Mr. 0. W. Barrett. Received Mny 1, 1908. 
The following tubers. The nomenclature Is mainly that of HaRskarl, Cat. PI. 
Hort. Bogor., 55. Tlie Malay niinies are also quoted. 

22765. Variety potvrrhi:a Hsskl., subvarletj liridts. " KImpoel idjoh." 

22766. \arlety nwnorrhUa Hsskl., subvarlety rubri-ncrrix. " Talus 

romah banteng." 

22767. Variety monorrhixa HBSkl., subvarlety rubra. " Talus lanipoeng- 

22768. Variety monorrMza Hsskl., subvarlety rubra. " Talus bnjabon." 

22769. Variety moiwrrhiza Hsskl., subvarlety " Talus goenoeng tjlsalak." 

22770. Variety monorrhixa Hsskl., subvarlety " Talus kekes." 

22771. MusA pARADisiAC.\ L. Banana. 

From Port of Spain, Trinidad, British West Indies. Presented by Dr. 
E. Andre, through Mr. O. W. Barrett. Received May 1, lOOR 
" Tills banana Is of the small kind known here as Fig." (.Indre.) 
"A small ornamental banana which has small fruits and numerous seeds." 
(Barrett.) 

22772 to 22774. 

Prom Port of Spain, Trinidad, British West Indies. Presented by Dr. 
B. Andr€. Received May 1. 1008. 

22772. TouNATEA BtuPLEX (Vahl.) Taub. 

"A smalt, smooth-bnrked tree, branching like an elm, T>eevee short 
petioled. alternate, 3 Inches long, smooth; veins on under surface yel- 
lowish. Flowers borne fn three- flowered racenies, in axils of leaves, at 
the tii)B of the branches. Corolla li Incbes lonp, pale yellow. Wood Mrd 
and flne grained; used for lathe work," (ff. Piltier.) 

22773. Gliricidia maculata H. B. & K. 

"An unarmed tree, with alternate, eoniimund leaves. Flowers resem- 
bling those of black locust In size, but pink." (H. B. A K.) 

22774. Ctkoubtba tbinitensis Oliv. 

"A small tree of the senna fanilly, l.,eaves alternate, compound, of two 
■Allguely oblong leaflets. 3 to 4 Inches long. Flowers in small, many- 
flowered, axillary, sessile clusters. Fruit a one-seeded, globular legume, 
1 to 2 Irches In diameter." (OHe.) 

2S77B to 23778. 

From Asmara. Eritrea. North Africa. Presented by the director. Colonial 
Agricultural Experiment Station. Received April 29, 1908. 

22775. JUNtPEBCS PBOCEBA Hoclist 

"2 r ..iz^d.vCtlO'^lc 
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22776 to 22778— Continued. 

"A hanilnoine tree, growing 25 to 40 meters In central Africa, tte native 
habitat, nml Its wood Is useful In tbe manufacture of varlotiH small 
artlelee." (Wight.) 

22776. OxYTEtfANTHERA ABYSSiNicA (RIcb.) Munro. 

22777. Acacia lahai Steud. & Hochat. 

22776. Albizzia antheliuintica (A. RIcb.) Brongn. 

82779. CiTHua sp. 

From Algiers, Algeria. Presented by Dr. L. Trabut, government botanist. 
Received April 27, 1008. 
" Zenhoua. Lnrge tree; epiny; large leaves wltb a short petiole, slightly 
winged. Fruit large, depressed, terminated by a flat protuberance. It has been 
propagated at El-Kautara, In the oaels, where It attains Inrge dliuensions. It Is 
very nearly related to the 'Pomme de Adam' and tbe rough lemon of Florida.. 
Resists gumuioslB at EI-Kantara, near Biskra. Would constitute a good graft- 
ing stock for the oasle." (Trabut.) 

22781 to 22783. 

From GeorRelown, British Guiana. Presented by Mr. A. W. Bartlett, gov- 
ernment botanist. Botanic Qardens, through Mr. C V. Piper. Received 
May 1, 1008. 
Tbe following seeds: 

22781. SOPHOBA TOMERTOBA L. 

A small tree, with large, odd-plnnste leaves. Flowers yellow, In stout 
racemes, about 6 inches long. Distribution, tropical shores throngbout 
tbe world. (Extract from H. Trimen, Handt). Fl. Ccyl.) 

22782. I'INCA BOSiiA T.. Kadagascar periwinkle. 
" Tender, erect subshrub with oblong leaves. Flowers rosy or white, 

often with a pink eye ; produced all summer. Sometimes called Cape 
periwinkle and Old Maid." (Bailey, Cvcl. Amer. Hort.) 

22783. CAMPOMANtaiA cuiaboides (Camboss.) A. Gray. 

"A slirub with o[iposlte. elliptical, petioled leaves, bearing white flowers 
In the nxlls. Fruit tbe size of a cherry. A native of Brazil." (Cam- 
be»scdct.) 

82784. Medicaoo sativa L. Alfalfa. 

From Allcnnte, fipaln. I*rociired through tbe consular agent at Alicante, by 

Mr. B. L. Sprague, American consul, Gibraltar, Spain, Received May 4, 

]90S. 
"Elchr. This variety, called In Simnlsh the 'broad-leaved of Elebe,' was 
called to my attention by E>octor Trabut, of Algiers. It Is supi)osed by him to 
be a distinct striilu of alfalfa -which Is grown quite generally near the town of 
Elche. Spain." (Fairvhild.) 

22786 and 22786. 

From Belize, British Honduras. Presented by Mr. E. J. P. Campbell, super- 
intendent. Botanic Station. Received April 30, 1908. 
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22785 and 22786— C'ontinued. 
22780. ( Undetermined. ) 

"Indigenous velvet beao." ICampbell.) 
22786. ( Undetermined. ) 

'' Indigenous bandsome bliie-flowered legume." < Camphell. ) 

22787. Andbopooon sorohuh (L.) Brot. Sorgo. 

From Hoxie, Kans. Presented by Mr. M. U. Kiai'knian. tlirKngli Mr. Cnrle- 

toD R. Ball. Received May 1. 1908. 

■■ Club Head. A sorgo or sweet sorgbuni uot Ideiitital with any known 

variety: jKMBlbly a hybrid between Amber and Orange— M nriy i-nte related to 

Amher." (Ball.) 

22788 to 22790. Medicago sativa L. Alfalfa. 

From Tasbkend, Turkestan. Purcbaaed from Mr. H. W. I >iierrschmtdt. 
Received May 4, 1908. 
Turkestan. 

22788. Prom the district of Anlieata. severe winter, aiernge niimTner. 
22788. From Tschlmbent, average summer, not cold winter. 

22790. From Kbiva, hot summer, nilld winter. 

22791 to 22793. 

Prom Manila, P. I. Presented by Mr. H. X. Whltford. chief. Division of 
Forest Investigations, Bureau of Forestry. Depfirtment of the Interior, 
Received May 4, 19(W. 

22791. Chbysofhyllum sp. (7) 

"Tbls is a rare siiecies, tsrowlng In tbe forests, with a fruit about tlie 
size of a Japanese persimmon. It bas n slightly agreeable taete." ( Whit- 
ford.) 

22792. Sterculia foetida I^ 

" Catumpang. An oil Is made from tbese seeds." (Whitford.) (For 
furtber description see No. 17139.) 
22703. PiTHEcoLOBiuM ACLE (Rlsnco) Vtdal. 

"Acle Is one of our valuable timber trees. In quality it is the near- 
est wood we have to walnut." (WMtford.) 

22794 to 22786. 

Prom Solgon, Cochin China. Presented by Mr. J. K. Conner, .\merlcaa 
consul. Received May 4, 1908. 

22794. Ikviscia olivrki Pierre. 

22795. Arona sqitauoba L. (For description see No. 9024.) 

22796. Abowa reticulata L. (For description see No, .-iaiO.) 

22787 to 22809. 

Prom Cblbuabna. Mexico. J'rpHentwi by Dr. Kdward Palmer. Received 
May 2. 1908. 

61160— Bui. 142—09^—3 
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-23797 to 33809— Continued. 

The followtDg seeds, with Mexican names : 

22797 to 22802. ruASEOLUs coccineus L. Scarlet nmner. 

" Frijol patol. There are six different colored beans under this name. 
Cultivation may reveal some new novelties and It may prove a fine onm- 
mental ; It is mucii grown here to run over artwrs. The green pods are 
eaten," (Palmer.) 

22797. Whita 

22798. Black. 

22799. Lavender, mottled with blade. 

22800. Maure, mottled with lavender. 

22801. Mauve, mottled with black. 

22802. Black, mottled with mauve and graj-. 

S2803. Capsicwm fbutescehb I- Pepper. 

'■ Chile quipin. From the monntaioB. It la locally much used, eepecially 
In vinegar." (Palmer.) 

82804 to 22809. Capsicum AHNtrvu L. Pepper. 

28804. "Chile tapatio." Cultivated In Guadalajara, Jalisco, 

Mexico. 
22805. "Chile negro." Cultivated In Jullmez. Chlhuahna, Mexico. 
22800. "Chile mirogoe." Cultivated In Aguascallentea, Mexico. 
22807. "Chile Colorado." Cultivated In Chihuahua City, Mexlca 
82808. "Chile bolHo." Cultivated In Sta. Rosalia, ChUiaahua. 

Mexlca 
88809. "Chile pagilla." Cultivated in San Pablo and MeoquI, 
Chlhuahna, Mexico. 

:S2810. CucuRBiTA pepo L. Pumpkin. 

From Jerusalem, Palestine. Presented by Mr. John E. DInsmore, American 

Colony, through Mr. Thomas R. Wallace, American consul. Received 

April 29, 1908. 

*' ^e Arabic name is Kttsa. It Is probably a variety of v^etable marrow 

and Is prepared for food la several ways: It may 1>e boiled, fried, stewed, 

^bailed, etc. The most common way of cooking it In the Orient la to scoop out 

the Inside and to stuff It with rice, meat, and butter, which la highly seasoned, 

;Bnd then boil It until well done. 

" Plant the seeds In hlllfl 2 Inches deep, two or 'three In each hill. In a very 
I Igbt,' well-worked loam, Until the plants appear above ground, care must be 
taken that the ground does not Ijecome caked, as otherwise the plants will be 
■destroyed. In Paleatlne they grow without any rain whatsoever, but there are 
heavy dews," (DInsmore.) 

23811 to 22818. 

From Salgou, Cochin China. Presented by Mr, J. E. Conner, American 
consul. Rwoived May 0. 1908. 
The followlnj: tubers : 

22811. Caladium airor-OR (Ait.) Vent. 

22812. Aii0RPHOPHAij,VB CAMPANVLATUS 'Roxb.) Blume. 
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22811 to 22818— Continued. 

22813. PiNELLlA COCHINCHINEKSE (BlutDC) W. F, Wight. (Abisaeua 

oocuiNCHiNEMBE Blume.) 
2S814. CoLOCAfiu iNDiCA (Lour.) Kuntb. 

22815. Xahthosoua saqittaefolicu (L.) Scbott 

22816. Alocabia macmorbhiza (L.) Scbott. 

22817. Abuu sp. ( ?> 

22S1S. COLOCASIA ESCTLEKTA (L.) SChOtt. 

"As man; as seven species of the Colocasia are foand natire In Goctaln China, 
two of which are edible. Of tbeee two, the Colocasia iiidica end the Colocasia 
egeulanta, known to the natirea as Khoia mon sen aud Khoia man sap, respec- 
tively, the latter, which Is by far the best species for food as well as In yield. 
Includes two additional varieties, known aa 3fon 'Hng and Mon mink Ha. 

" In addition to these edible species, there are aa many as four ornamental 
varieties, and one, the Pinellia cochinchinense. Is a medicinal herb ; all floartsh 
1u a wHd state. 

" The cultivation of the edible species sbanld begla In March or April. Tb^ 
require a marshy soil and are planted In ridges like sweet potatoes, atraut 30 
cm. apart, with about twice ttiat space between the rIdEes. Yonng offshoots 
from the bottom of the plants are also used for plant propagation, and the time 
necessary to mature is elx months. 

"Tlie tabers are eaten boiled, the same as the sweet potato, and a kind of 
floor Is also made from them. The price of a picul of 60 kilograms la 1 
plaster 80 — less tlian 7 cents per pound." (Conner.) 

22819. Dendrocalamcs btbictus (Roxb.) Nees. Bamboo. 

From India. Presented by Mr. Jean Honzean de Lebale, Saint Sympboriea, 
Belgium, through I^dy Brandis, 21 Kaiserstrasee, Bonn, Germany. 
Received May 6, 1908. 
See S. P. I. No. 21548 for description. 

22820 to 22824. Andbopooon sorohum (L.) Brot 

From Entebbe, Uganda. Presented by Mr. M. T. Dawe, officer In cha^e. 
Botanical, Forestry, and Scientific Department, "ecelved April 6, 190S. 
Seed of the following sorghunis ; varietal descriptions by Mr. Carleton E. Ball; 
22820. 

Apparently a sweet sorghum from discoloration of pith; seed and 
glumes similar In shape and size to Sumac sorgo, but branches longer 
and spreading. Seeds remarkably smalt. 
22821. 

Similar to No. 22820; pith also discolored; head much longer; seeds 
larger. 
22822. 

Lai^e head; long spreading branches; glumes short, black, shining; 
seeds flattened, somewhat pointed at tip, orange-red or paler to nearly 
dirty white. 
22823. 

Similar to No. 22822, but head and branches smaller; seeds dirty wblte 
or wltb pinkish tinge. 
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i22820 to 22824— Continued. 
22824. 

Similar to Xo. 22823, but branches heavier: head more compact; aeert* 
nearly white. 
All except Xo. 22ft20 are ciosely related In general character, varying chiefly 
In color i>f seed and alze of head. The first differs by much smaller and 
blunter seeds. 

22825. X^LMis rcMiLA L. Elm. 
From Fengtal, near Peking, Chlhll, China. Received tbrongb Mr. Frank 

N. Meyer, ngricultumt explorer, May 8, 190S. 
"(Xo. 664, Mar. 26, 1008.) Var. pmdula. A new form of a weeping elm; said 
to be the only tree of Its kind In existence. Growing on a grave at F«]gtal. 
Well fit HB a cemetery tree In the Beuiiorld regioua of the United States. Chinese 
name Luna *"<"> lii^ ^'"'. meaning dragon's claw elm, on account of the rather 
gnarled branehes." (Meyer.) 

22826. CiTRii) AURANTiuM SINENSIS L. Swest Orange. 

From Knhylln, Algeria, Presentwl iiy I>r, I,. Trabut, government botanist, 
Algiers, Algeria. Iteceived May 11, 1908. 
■'Garden oranije. Matures laxt of A[iril to May. fruit very aweet." 
(Trabul.) 

22827. t'ACABA EitosA (L.) Kiintze. 

From Porto Itlco. Presented by Mr. William Allan, 130 W. 79th street. 
New York, through Mr. C. V. I'ljier. Iteceived May 11, 1908. 
" Beans found gron-lug wild uver our [iliice in Porto Rico ; the pods are more 
the ahai)e of cow|)eas, but nut over 4 Inches long, and contain a brown bean. 
The plant Is bushy, standing about 18 to 24 inches high. It does not run and 
seems to make only one growth |jer year ; It has n large, bulbous root, similar 
to a rntii-baga tunilp, some of them I have seen plowed up measuring 6 to 8 
Inches In diameter: very starchy when cut open.'' (.tiffin.) (For further 
description see S. P. I. Xo. 22071.) 

22828 to 22832. Dioscokelv spp. 7am. 

From Rlb|mr. Calcutta, India. Presented by Mr. W, W. Smith, oRlclatlng 
superintendent. Royal liotiinlc nnrdeii, through Mr. O. W. Barrett. 
Received May 11, 1908. 
The following tubers, veruacular names In Italic: 



' Kham alu. 
22829. DiosroBEA »vbeli,a lloxh. 

Ouranii/a alu. 
22630. DioscoBKA pirpurka Ituxb. 

Raklii iiuranlya alu. 
22831. IHoBcoat:* fasciculata Koxb. 

"The above are cultivated generally, and e<IMile when cooked." ( Smith.) 
23832. DiosroHEA anovisa Roxh. 
Kukur alii. 
■This variety Is wild: not eaten." iSmitb.) 
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22833. Panicuu haximuu Jacq. 

From Pretoria. Tranfivnal, South Africa, {'reseated by Mr. J. Burtt Davy, 
gorernmeot HgTofttoloKlgt and botanlBt, Tratimnal Department ot Agri- 
culture. Received May 11. 1B08. 
" Busk-Buffel KTBfK, one of our best ]>erenniat pasture and bay grasses. In 
tbe 'Flora Capensla,' Btapf refers tbis to Panicum maximum, but cultivated 
side by side with the latter for several years at my exiwriiiieut station it shows 
marlced and constant differences; tbese may uot prove tu be other than va- 
rietal, but are sufficient for cultural purposes. Our BufTel grass Is Oner in 
texture than Guinea grass and is not so tropical In Its requirements. It is 
found tn very dry country nt an altitude of about 2,500 to 2,000 feet; it is 
somewhat sensitive to frost, the tops dylug but the roots not Iwlng killed In 
winter. It may prove a uHeful grass on litcht soils in the Southern States and 
Is worth trial also In Arizona and southern (^llfonila. This Is the principal 
feed of stock which trek down to the ' Winter's vtUl ' In winter, nnd It Is Bald 
to have great fattening pro[)ertles even when dry. Seed does not ripen evenly." 
(Daw.) 

22634. Medicago sativa L. Alfalta. 

From nenr San Petiro, near Pacasmayti, Pern. PurcliAsed In Pent by 
Wessei, Duval & Co.. Xew York, .\. Y. Secured from them by Mr. C. J, 
Brand. Kecelved .May 12, 190S. 

Andean. " This alfalfa was necured tlirouKh the same hrm as was the Peru- 
vian atfalfn, S. P. I. No. !KM3. described In Bulletin IVi, Bnreau of Plant 
Industry." ( Brand, ) 

" The parties in Peru who secured the seed state : ' The price to-day (June 9) 
Is atKiut 75 soles iierlOO pounds Kiianlsh, on board, Pucasniayo, packed lu 
double bags. San Pedro seed Is considered the beat on tbe coast, but In cur 
opinion that harvested lu other imrts of the province la Just as good. 
■ "'Alfalfa is generally sown (when there Is water) In tbe months of June to 
Se[itember (the winter months), when the iwsture grows highest, for In the 
summer months tbe alfalfa does not flourish and remains amnll. In general, 
tbe alfaifu Belds last for four or more years, being cut dowu every 45 days. 
Alfalfa Is sown in all kinds of earth, exceiit In that containing saltiieter, which 
kills the plant. (Loose, sandy soli with moist subsoil Is the liest.) 

"'As to harvesting the seed, this Is uncertain. Very often the alfalfa Belds 
flower In the heitt way, but with one or two nights of low lenii'erature, all the 
flowers fall off and consei|uentIy the harvest of seed Is bad. it Is not possible 
to state the <iuautlty of se<.-d which can be gathered In this province In one year, 
for this de|)ends on the abundance of alfalfa and the num))er of Relds which 
are left for see<i. The older the alfalfa fields the better seiHl they yield. Dur- 
ing this year many of the Helda which were left for seed have failed, for the 
reasons given above: still we consider that about 2.t)00 quintals of seed will 
have been gathered.' " ( Wcust-I. Durai i Co.) 

2283& to 22860. Phoenix dactyufera L. Date. 

From the Persian Gulf region. Keceived through Mr. William C. M&gelssen, 
American consul, Bagdad, Turkey, May 14, IDOS. 
22836. llaktum^ (Asfar). 22838. Khamaiei. 

22836. .iraH-ruui (Ahmar). 22889. Halaici. 

22837. .Idcflrrani. " 22840. Khadrawi. 
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15 to 8S860— Continued. 


22841. 


Satert. 


22842. 


Shukker Modatml. 


2S843. 


Barlmn. 


22844. 


BeneifgM. 


22845. 


Hussein Effendi, 


22846. 


Tahcrzel 


22847. 


Zehdi. 


22848. 


Malah. 


22848. 


Jozi. 


22850. 


ShukkeT. 



BhitM Attar. 

Duggal (Omkom-el Ahmar). 
Duggal (Sultani). 
Duggal (Sbomaleh). 
Duggal (Hllwa). 
AtcheraH (Male). 
Khattawi (Male). 
Barhan (Male). 
ZeMi <Male). 
Khadrawi (Male). 



82861 to 22873. 

Prom PeklDg, Cblbli, Cblno. Received tbrougb Mr. Frank N. Meyer, agri- 
cultural explorer, nt tbe Plaut Introduction Garden, Chico, Cal., Ma; 4, 
1908. 
Tbe foUowluK Beedfl and cuttings: 

22861. PopuLi-8 xp. Poplar. 
From WntalBban, Sbansl, Cblna. "(Xo. 260, Feb. 27. 1908.) A wblte- 

barked poplar, standing apparently between P. allta tomcntosa (Carr.) 
Weeni. and P. balnamifera euavcolens (Flsch.) Wesm. Growing at 5,000 
to 8,(X)0 feet elevation. Used exteuelvely tor sand and stone blading, and 
planted at tbe nioutb ot ravines so as to prevent tbe mountain torrents 
carrylugtbelrd^brls Into tbecultlvatedlandaof tbe vallej's. Of use to us 
for tbe same p«r|X)se, and as a cbeerful avenue tree for winter effects, 
Chinese name Chine yang sflit, meaning ereeti jMjplnr, ou account of the 
bark being very green as long as the tree Is j-onng." (i/cyer.) 

22862. (Undetermined.) 

From TchallinKtse Temple. Wutaisban, ShansI, Cblna. "(No. 266, Feb. 
25, 1908.) A sbrub resembling a Lonlcera, but spiny on the young sboota 
and of a very open growtb. Found in sbady, sandy spots in a larch foreet at 
about 8,000 feet elevation. Chinese name Tcheng pee." (J/cj»er.) 

22863. PiiiLADELPHre sp. (?) 

From Tcballingtse Temple. Wutaisban, ShansI, China. -(No. 268, Feb, 
^, 1908.) A low shrub gron-tng In open places In n lareb forest at about 
8,000 feet elevation, Chinese name lu too mo." ' IMcyer.) 

22864. Hydsakoka sp. 

From Tchengbaltse Tem]>1e, Wutaisban, Sbansi, Cblna. "(No. 267, 
Feb, 27, 1008.) Probably Hyiraitgca vctila puhewcnt Maxim.; found 
growing In dense sbsrte. as the borders of a pine-tree plantation. Appar- 
ently the same as No. 187 (S. P. I. No. 31925). Chinese name Harpa tse." 
(Mej/er.) 
22661!. ViBVRNl'M Bp. 

From Tcbengbaitse Temple, Wutaisban, SbanBl, Cblna. "(No, 288, 
Feb. 27, 1908.) Found growing In thickets on mountain slopes at high 
altitudes." ( Meyer.) 
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S2861 to 22873— Continued. 

22866. ( UndetermlBed. ) Sedge. 
From near Talchou. SbanBl. China. "(No. 270, Mar. 2, 1008.) A sedge 

growing on strongt; alkaline lands of a light sandy nature. Seema to be 
able to stand any amount of drougbt." (ifeycr.) 

22867. Takabis ep. 

From near Talyuanfti, Sbansl, Cblna. "(Xo. 2S7, Mar. 9, 1908.) A 
Tamarix growing on sandy and strongly alkaline soils; niigbt be utilized 
In tbe alhallue sections nt the western United States. Mostly seen as a 
low abrub, but when left alone grows up Into a small tree. Tbe twigs 
are used for basket making and for fuel. Chinese name Shan cheng Hit." 
{never.) 

22868. FuNEiA sp. 

From Tslngyuenbslen, Sbansl, Cblua. "(No. 062, Mar. 12, IOCS.) Thls^^ 
plant is said to bear large, white, fragrant flowers. Has to be kept 
Indoors in wiuter time. Chinese name Pai yii tcheiig hua." {Meyer.) 

22869. Paeonia albifloka Pnll. Feony. 
From Blmoyeu Temple, mountains west of Peking, Chlhli, China. 

"(Xo. 063, Mar. 18, 1008.) A very fine, white, double-llowered, fragrant 
peony (herbaceous). Chinese name Fai shoo j/ao kua." {Jle^ger.) 

22870. Glycybshiza olabba L. Licorice. 
From near MaiHiotoo, Hslntehan District, Siiansi, China. "(Xo. 030a. 

Mar. S, 1908.) Found growing along dry and eX|Xised ridges." (Meper.y 

22871. EuoHYMTTS sp. 

From near Tougcbangdl, Kwohslen District, Shansi, China. "(Xo. 
040a. Mar. 5, 1908.) Seeds pirked up from the ground in a loess gorge. 
where the small shrubs themselves were In unapproachable sitnations." 
( never. ) 

22872. EUONVMUS sp. 

From Talyuanfn, Shansi, China. "(No. 941a, Mar. 13, 1908.) A 
shrubby Euonymus. semldeclduous, bearing many white caijsnles, out of 
which the scarlet seeds peep. Is grown sparsely by tbe Chinese as a pot 
plant for wiuter table decoration. Ixical name Shi gUe mae," (Meyer.) 

22873. Rhaurus sp. 

From mountains near Tslntse, Shansi. China. "(Xo. 942a, Mar. 9, 
1908.) A very dwarfy Rbamnus, found growing on dry, exposed moun- 
tain slopes. Well fit for rockery purposes." (ilej/er.) 

22874 to 22886. Glycine hispida (Moench) Maxim. Soy bean. 
From Tokyo, Japan. Purcbnseil from the Tokyo Plant, Seed, and Imple- 
ment Company. Received May 14, 1008. 
The following seeds, varietal Identifications and descriptions made by Mr. 
H. T. Nielsen : 

22874. Green. 

22879. Flat King. Same as Xos. 19982 and 1T252. 

22876. Yellow. Similar in appearance to RoJlyhrook. No. 17209. 

22877. Okute. Apparently identical with No. 19986. 

22878. Bntterball. Apparently identical with Nos. 19981 and 17273. 
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22874 to 22886— Continued. 

22879. Yellow. Evidently two varietlee; most of tbe seed very sioillar 

la appearaace to Acme, No. 14BS4. 

22880. Yellow. Quite closely resembling RoUybroole, 

22881. Green. 

22882. Yellow. Apparently Identical witb No. 20892. 

22883. Buckshot. Apparently Identical with No. 19087. 

22884. Tellow. witti a sliglit ptirple marking on many of the eeedB, 

22885. Amherst. Apparently Idratlcal with Noe. 19983 and 172T5. 

22886 to 22888. 

From Swatow, Kwangtung, China. Pceaented by Mr. WlUlam Aabmore, jr., 
through Rev. J. M. W. Famham, Chinese Tract Society, Shanghai, China. 
Received May 14, 1908. 
The following seeds, varietal descrlptloua by Mr. H. T. Nielsen : 

22886. Glycine hispida (Moench) Maxim. Soy b«an. 
Black. 

22887. VioNA SE8qviFEDAi.i& (L.) W. h". Wight. 
Red with one end and half of heel white 

22888. ViGNA CATjANc (Burm.) Walp. 

Similar In appearance to Chinese Bed, Nos. 1T328 and 22635, but seeds 
are Bnialler. 

22881 to 22896. 

From Bridgetown, Barbados. British West Indies. Presented by Mr. John 
R. Bovell, superintendent. Agricultural Department, at the request of the 
Imperial Commissioner of Agriculture for the West Indies. Received 
May 13, 1908. 
The following tubers: 

22801. CoLOCABiA sp. Taro. 

Japanese tan. 
22B92. CoLoc'ASiA ap. Taro. 

Malanga (via) Cuba. 

22893. CoLUCASiA sp. Taro. 
Trinittail iellotc. 

22894. COLUCASIA sp. 
Dasheen. 

22899. Xanthosoua b|i. Tantla. 

Atnarilla. 
For previous shipment and remarks, see Nob. 22513 to 22523. 

22896. (Undetennined.) 

From southern Brazil. Presented by Mr. H. Nehrling, Gotha. Fla., throngh 
Mr. R. A. Young. Received May 18, 1908. 
"A new root crop from southern Brazil, where it Is called Mangaridat. The 
tubers look much like Cnladluoi tubers, hut the foliage differs from that genus. 
It is undoubtedly an aroid, but what it may be I do not know. It Is cultivated 
largely In southern Brazil for Its edible tubers. It is certainly no Xaitthotoma, 
and It is no Cotocasia." (.VcftrHna.) 
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S8897 to 22903. 

Prom Paotlngfu, Cblbll. Cblna. Presented by Rev. J. W. Lowrle, D. D., 
tbroiieh Rev. J. M. W. Fiirnbaiu, Clilneee Tract flociety. 8b)ingbal, Cblna. 
Received April 22, 1908. 
The following seeds. Cbluese nanieH in italic as Khen by Mr. t.owrte. De- 
BcripUona of varieties by Mr. H. T. Nielsen. 

82897 to 22901. Glycike hispida (Moench) Maxim. Soy bean. 

22897. Da clilng Hon. 
Green. Similar to Xo. 17W7. 

22898. Utoang ion. 
Yellow. 

22899. "Ilci dim. Roiled Hs a fodder for mules and boraee. Oil 

expreitBed from it, and refuse used .as manare" 
(Loicrie.) 
Black. Similar to Cloud, No. 16790. 

22900. " Da ten don. Tetids to vary after sueceeslve plantines." 

{Lotorie.) 
Black. Similar in ai)i>ear8noe to Nuttall, Nos. 17203 and 1018S, 
but has green cotyl.^oDB. 

22901. Hsiao bal liei don. 
Smoky yellow. 

22902. VioKA SEaquiPEDALis (L.) W. F. Wight, 
Tgai don. 

Red. 

22903. ViGNA uNomcDLATA (L.) Walp. Cowpea. 
Qiang don. 

Mottled. Similar In appearance to Nos. 17339 and 18617. 

22904 to 22906. 

From SbanKlial, Klangsu, Cblna. Received tbrougb Mr. Frank .V. Meyer, 
agricultural explorer, at tbe Plant Introdnctloti Garden, Cbico, Cal., 
August, 1907. 
Tbe following seeds : 

22904. Mtsica naoi Tbunb. 

Prom Dongsi. Cheiiklang, Cblna. "(No. 732b, June 25, 1907.) Large- 
trulted vnrlety, called by foreigners tbe " strawberry tree,' by the 
Chinese Yang mat: A email evergreen tree or lurge shrub, bearing round, 
wine red colored fruits wblcli are lery pleasing to the taste and can Iw 
eaten fresh, stewed, or preserved In spirits. Tbe Chinese say the tree 
can not ttear transplanting, so confine their roots by sowing them one or 
two seeds In each |)ot" {Meyer.) 

22905. MrntCA naoi Tbunb. 

From Dongsi, Chehkliing, China. "(No- T33a, June 26, 1907.) Medlum- 
slsed fruits. For further Information see preceding number (S. P. I. 
No. 22904). Besides being a very agreeable fruit, the tree Is also de- 
cidedly ornamental, es|>ecliilly when loaded with Its tarmlnlc fruits. 
Loves, apparently, sheltered, well-drained locations," (Afever.) 
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22904 to 22 S06— Continued. 
22806. MrtiiCA itaoi Tbunb. 

From DongBt. Cbehklang, China. "(No. 794fl, June 26, 19OT.) Small- 
fruited variety. For further remarks, aee Nos. 7S2a and 733a (8. P. I. 
Nos. 22904 and 22905). The Chlneee graft the large, sweet-fruited vari- 
etles upon the wild seedlings, but even among the seedlings there is a 
large variation In size of fruits and In productiveness." {Mej/er.) 
For previous Importations see S. P. I. Nos. 91d4 and 9314. 

22907. Carex thianoi:lari8 Boeckler. Sei^e. 

From Texas. Collected by Mr. F. W. Clarke, special agent In charge of 

matting-rush Invest Igatiims. Becelred .May, 1908. 

" This seed was collected from plants growing in ditches and marshy places 

along and back from the Victoria divlsinn of the S. P. R. R. between Whartcm 

and Bl Campo, Tex. No seed was gathered from a stalk lees than 3 feet tall, 

and most of the seed was secured from plants 3 feet G Inches high and upwards. 

This Carex occurs in abundant quantities from Crowlcty, L^.. to Victoria, Tex., 

and I presume It covers the whole coast country, but It Is probably most plentiful 

In the black, waxy rice belt of Texas." (Clarice.) (For previous Introduction 

see S. P. I. No. 20990.) 

22808. Lens escclenta Moench. 

From Mexico. Secured by Mr. David Griffiths, assistant agricultunst. 
United States Department of Agriculture, on the market at Laredo, Tex. 
Ilecelved May 6, 1908. 
"Lanteja. A common leguminous plant grown In Mexico eitensirdy and 
used In about the same way as the chick pea." (Qriffltht.) 

22909. PicEA OBOVATA scHBESKiAJiA (Fisch. & Mcy.) Masters. 
From St. Petersburg, Russia. Presented by Dr. A. Fischer von Waldhelm, 

Imperial Botanic (inrdens. Received Klarch 27, 1908. 
Tall, pyramidal tree, with i>endiilou3 branchleta and dull green leaves. Native 
of centra) Asia. {Extract from Bailey.) 

22910. Xanthosoma sp. Yautia. 
From Barbados, Brlllsh West Indies. Presented by Mr, ^'alpie^re Croney, 

9 East 97lh street, New Tork. through Mr. O. W. Barrett. Received 
May 11, 1908. 
yut Eddo. 

22911 to 22913. Andropogon sorghum (L.) Brot. 

From TBungmlng Island. China. Obtained throngh Rev. J. Ware and pre- 
seated by Mr, S. V. Barchet, interpreter, American consulate, Shanghai, 
China. Received May 20, 1908.- ^ 

22811. KowUans. 
Brown. 

22812. SovUanff. 
Black-Evil. 

142 



^dbvGoo^^lc 



APRIL 1 TO JUNE 30, 1906. 43 

* 22911 to 22913— Continued. 

2S913. Sorro. 

Ckinete. 
"The wblte variety (S. P. I. No. 22912) Is considered Inferior to the red 
(S. F, I. No. 22911, Brotcn), tbougb planted in tbe same way. It Is plauted iu 
ricbly manured land, In rows 6 Inches wide covered ligbtly with half an Incb 
of earth. If plants come up too thick or crowded, tbe plants wblcb should be 
removed are not pulled, but cut olT with a sharp knife, so as not to disturb tbe 
roots of neighboring plants." {Barchet.) 

22914 and 22916. 

From Shangbfll, Klangsu, China. Received tbrough Mr. Frank N. Meyer, 
agrlculturnl explorer. May 19, 1908. 
23914. ZizrpHUs sativa Gaertu. Chinese date. 

From Tientsin, Chlhli, China. "(No. 667, Apr. fl. 1908.) Variety tor- 
tuota. Tbe Crooked or Dragon's Clau; Cbineee date. Cuttings of a very 
peculiar variety of the Chinese date, making a quaint and real Chinese 
impression. A rare plant, and very expensive In China. Chinese name 
Lung Uao t»ao «Au. Said to be very difficult to gruft." (ilegcr.) 
22615. Castanofbib TiatTANA nance. Chestnut. 

From Shanghai, Klangsu, China. "(No. 959a. Aiir. 14, 1908.) A very 
large leaved, evergreen chestnut, growing Into a Btutely, ornamental 
tree bearing edible nutx. Very rare In Cblnn. Obtained tbrough Bishop 
O. E. Moule, of Hangcbow. These trees will grow In the localities where 
oranges thrive." (ifeyer.) 

22916 to 22918. 

From Gyangze, Tibet. Procured from the British trade agent at Qyangze 
and presented by Dr. Robert T. Morris, 616 Madison avenue, N'ew York, 
through Mr. O. W. Barrett. Received May 19, 1908. 

22916. TsiTicuM AEBTivuM L. Wheat. 

22917. HORDEUU D1STICH0H NunuM L. Barley. 

22918. PisL-u ARVENBE I.. Field pea. 
" I would not presume to venture auy opinion about tbe value of these seeds, 

but they grow In very high mountain regions and must at least be hardy In 
trying climates." (.Morris.) 

22919 to 22922. Glycine hisfida (Moench) Maxim. Soybean. 
From Ingcbung, via Fuchau, China. Presented by Mr. J. Willis Hawiey. 
Received May 22. 1908. 
The following seeds, ^'arletal descriptions by Mr. H. T. Nielsen : 

22919. Black. Very similar to No. 22886. 

22920. Yellowish green. 

22821. Yellow. Very Hlmllar to No. 22714. 

20922. Yellow. Reed resembles Mammoth very closely, but slightly 
smaller. 
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Stizolobium sp. Velvet bean.* 

From Pensaoola, Fin. Preaeiited by Mr, P. K. Yoiige, througb Prof. S. M. 
Tracy, BllosI, Mies. Received May 23, 1908. 

White. 

22924 and 22826. 

From Italy. Presented by Dr. Robert T. Morris, 616 Madison aveatie. 
New York, tliroiigh Mr. O. \V. Barrert. Received .May 22, 1008. 

22924. I.VGKKAK1A vuuiABis 8er. Gourd. 
•■ Zucctnni. Similar to Zucrliette <S. P. I, No. 22»25|, but having 

smaller Trulta." (MofTis.) 

22925. CccuBBiTA pepo L. Pumpkin. 
"Zucclictte. Climbing vine; very long frnit; used like fuc umber, slU-ed 

and In saladtt; also boiled like turalr. and iiiay )« stuffed witb meat and 
boiled or fried." (iloniiA 

22826. ZiNziBER OFFICINALE Kosc. Gin^r. 

From Khigstou. Janialon, Presented by Mr. W. Harris, suiierlntendeut, 
Deimrlment of Agrlcnlture, Hope Oardens, at the request of lir. R. H. 
True. Becelieci May 29, 190S. 
Procured for Dr. R. H. True's experiments at the Drug Plant Rarden, Orange 
aty, FlH. 

28827. Glycine hi31-ida (Moench) Maxim. Soy bean. 

From Sbangliai, Klangsii, China. Presented by Rev. J. M, W. rnmbam, 
Chinese Tract Society. Kecetved May 27. 1908. 
Black. " Identical with Shanghai, No. 14B52 ; cotyledons are greeu." {NM- 

22828. CucuRBiTA MAXIMA Ducli. Venetian squash. 

From Mllnu, Italy. Pnrchaaeil from Fratelll Iiigegnoll. Received May 
28, 1908. 

" Zurca maiina. Sow In .\prll In ground well manured and watered, raaklDS 
the holes distant from each other CO cetitluieters; Hil each one with good soli 
mixed with manure in which place two or three see<lM and press down the 
earth. When the iiluitts luive develo|ied, leave the more robust ones. Nourish 
and water abundantly with water mixed with liquid manure. 

" To have large fruit leave only two or three fruits on each plant and remove 
the suiKTtluonB brancbcs." {Fratrlli /ngrgnnli.) 

22828 to 22833. Viona vNoticiLATA (L.) Walp. Cowpea. 

From Mount Slllndii. Stelsetter DlBtrict, Rhodesia. South vVfrlCfl. Pre- 
Bented by Rev. ColumbuH C, Fuller. lUvelved May 18 and 23, 1908. 
The following seeds, descTiinious of varieties by Mr. H. T. Nielsen : 

22S2S. Similar In ap|>earanci> to mknoir-a. but has a slight purplish 

22930. Similar lu appearance lo Mamitsai: Nop. 21006 and 212B9. 
22831. Similar lu appearance to Xeic Era, but seed Is a trifle smaller. 
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22929 to 22933— C'ontmued. 

23033. Riacb. Similar to our common bliick vaHetles, bnt seed a trifle 

smaller aud niHuy of tbeni marked witb small, graj specks. 
22933. Similar hi apiwarance to Tayhir, No. 17342, but not quite so 
large. 
" Tlie smaller vnrletles are best for our ratber ixxir noil." {Fuller.) 

22934. DoLK^Hos lablad L. 

From Karlsruhe, (iemiauy. Presented by Prof. I^ (iraebener. director, 
Botanical fiardeiis. Kecelved May 2S, 11)08. 

22936 and 22936. 

From Tekhfte, vln Fucliau. Fiibtelu, Clilnii. Presente<l by Miss Jessie 
.\liee Marriott. Ifecelved June 1. IIKW. 
22935. ViGNA sEsQUiPEDALis (L.) W. F. Wight. 
22836. PiBVM ARVKN8E :.. Field pea. 

22937. FicL-8 sp. 

From Mokansban. Cbebklaug, Otlun. Kcceivetl tbrouKli Mr. Frank N. 

Meyer, agricultural exiilorer. June 2. 1908. 

"(No. 66ft, Apr. 22, 1008.) An oruanicutnl creeping FIcus coverlDg bere and 

there rocks, bowlders, and tree trunks. 1)f uxe ns a covering vine In the uiild, 

moist-wintered regions of the 1'ntted States. Closely allied to the well-known 

Firug repent." (J/cj/cr.) 

22938. VuiN-A rNcuictn.\TA (L.) Walp. Cowpea. 
From Parfi, Brazil. Presented by Mr. C. F. Baker, Musen Ooeldl. Re- 
ceived June 1. 11;08. 

"Fcijad maiitcign. One of the blghest tirlced beans lu the I*anl market. 
Would make one of the very best soiling crops for Ibis region." (Baker.) 
"One of the Laily pens. |)rnlw[bly Conrh." ( yiejurn.) 

22939. C'lTKLS auiianthm sinensis Ij. Sweet orange. 
From Psrfl, Brazil. Presented by Mr. C. F. Bnker, Uuseu Goeldl. Re- 
ceived June 1, 1!)0S. 

■ One of the largest, finest oranges grown at Paril." ( Raker.) 

22940. Medicago sativa L. Alfalfa. 
From Lima. Pern. Received from E. Sayan Palaclos & Co., through Mr. 

C. J, Brand, May 20, 1008. 

"This Is n distinct Peruvian tyjie of alfalfa as distinguished from the 
Chilean." ( I'alavioi. ) 

" This will no doubt prove to be verj' similar to, if not identical with, S. P. I. 
No. 9303." (Brand.) 

22941. Saotterus pinnatits Wuriiib. Sugar pftlm. 
From Bnitenzoi^, Java. Presented by Dr. M. Treub, director. Department 

of Agriculture. Received June 4, 1908. 
"In Java the Arenga sacchartfera (Sagucriin pinnalus) is not cultivated In 
regular plantations; it needs much room and light and may be planted at 
U2 
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22941— Continued. 

^llstanceB of 15 to 18 feet; tlie planting holes have to be 2 to 3 feet io breadth 
aaa lu depth. At au altitude of S,000 feet atio\'e aea level the tree Is flt to be 
tapped at an age of about 16 years. It fields uiore at an altitude of 1.800 feet, 
where it fruits after 12 or 13 years. In tbe lowlands, too, It will succeed, but 
I cas not aay wheu It fruits there. 

"Tbe aren idjo (green arenga) Is considered to be the most productive va- 
riety of our country. In Ihe high reglooH It produces durlug about four years, in 
lower parts during three years; tbe quantity of Juice and sugar continue getting 
less as the tree grows older. At the first tapping — this nieRns when tbe first 
male peduncle la tapped — tbe tree produces ubout T liters of Juice per twentr- 
four hours during about two and one-half months. Of some trees a second 
Iieduncle may be tapped Immediately after the first one; of others, only after 
some time (three months). An arenga tree may be tapped from three to ten 
times, with an average of six times. At the second and following tappltigs tbe 
arenga produces at every tapping for a period of ubout forty-flve days alwut BJ 
liters of Juice (per twenty-four hours) of a declining sugar content; about 3J 
liters of Juice of the first tapping give about O.GIT kilo of sugar ; the following 
tappings give tbe same quantity of sugar to a production of 5} liters of Jutce. 
Tbe production of sugar of one tree during Its whole lease of life may be stated 
at about 225 kilos, wltb a local value of 13 cents (about 5 American cents) p^ 
kilo, or in total about 30 Dutch guilders (12 American dollars). 

"The sugar Is preparnl by bolting tbe Juice. This boiling takes much fuel, 
which fact gives no trouble In the interior of Java : however, if wood bnd to be 
bought for the puriwse— as It would be lu towns of Java — tbe value of tbe 
sugar would not make good the expenses for fuel. Sugar, therefore, Is not 
manufactured in and near the towns. 

"As to tbe method of tapping, I b^ to refer to the work of A. Tschtrch, 
Indlsebe Hell und Nutzpfiansen, Berlin. 1892, page 160. This book does not 
luenttou that the mate peduncle has to be swung to and fro during some days, 
and afterwards beaten effectively before the Inflorescence is cut off; further, 
that every day during tbe tupping a slice of tbe peduncle has to be cut off. 
Experiments made here some years ago by Professor Moliscb have shown that 
without any doubt stimuli have a great effect on the flow of sugar-containing 
juice. 

■■ Taking tbe flgures given above as a basis for calculation, an acre can be 
planted with 160 trees of A. gaccharifera (S. pinnatu»). which, producing 500 
pounds of sugar per tree, will theoretically give a total production of 80,000 
liouads, equal to 35 tons |ier acre, at the end of from fifteen to twenty years, or 
an average of from 2 to 2J tons per year. 

" Personally. 1 am Inclined to think the actual production will be consider- 
ably below these figures, one reason for this lielng that wltb such close planting 
the trees will not be able to develop fully; probably an average of about 100 
fully developed producing trees will be nearer the mark, but even then a pro- 
duction of over 1 ton per year will be obtained. 

"The great drawback U that, from tbe nature of the sugar palm, it will . 
probably not be ixisstble to grow catch croi* after the third or fourth year; 
during the first twelve to sixteen years no profits ore obtained; then comes a 
big harvest during three or four years, after which tbe plantation is valueless, 
and It will entail considerable expense to apiln clear the land for other crops. 
Moreover, taking into consideration that most people, and especially tropical 
people, are not Inclined to wait a dozen years or longer before they get any 
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22941— Continued. 

return for tbeir labor, I sbould not consider It advisable to make regular plan- 
tations of A. gaccharifera (S. pintmlus). Quite a different matter Is to plant 
the tree in village gardens along roads, alternating with tbe sbade trees. In 
sucb locations, under wblcb tbe labor of planting and cultivating is next to 
tiotblng, tbe peo|ile of Porto Rico can afford to wait for the returns, wblcb will 
probably prove quite remunerative." ITrcub.) 

22942 to 22944. 

From Ultenhflge, Cnpe Colonj, Soutb Africa, Presented by Mr, H, Palrey, 
Public Park and Gardens, Received June 4, 1908. 

22942. Andbofogon sobgmuu (L.) Brot. Sorpo, 

" Tbis soi^ has pyramidal spreading iiaulcles similar to Amher, but 
wltb larger splkelets and seed," (Ball.) 

22043. PeHRisBTUU auebicakttu (L,) Sebum. Pearl millet. 
"This seed Is from Rhodesia, South Africa, and is known as Uyouti 

by the Maaliona natives (pronounced something like Meout). Tlie seed 
Is much used, 1 am told, (or poultry (eediug, and au oil can also be 
extracted from it." {Fairei/.) 

22044. (Undetermined.) 

"A legume of no economic value so far as I know, but Is useful for 
edgings to walks and l>eds in this country, but would not withstand 
your winters," (Fatrej/.) 

82945. Phaseolus sp. Bean. 

From Java, Presented by Mr. P. D. Mulder, Banda-Nelra. Molukken 

Islands, East Indies. Received June 4, 1908. 

" Eratok, The seeds when yotmg are used by the natives for food. When 

the beans are older they are exported. In Java It Is planted for making the 

bottom lands more fertile, and much profit Is de^i^'ed from It." IMuldcr.) 

22946. Medicaoo sativa L, Alfalfa. 

From Mitchell, 8, Dak. Grown by Prof. W, A, Wheeler, Received through 

Mr. C. J, Rrand, June 3, 1908, 

"(P. I~ H. No, 3332.) The so-called Baltlp alfalfa, grown from South Dakota 

Agricultural Experiment Station No. lliT. Tbe original source of the seed Is 

unknown, the parent seed having been purchased in 1806 from a seed dealer at 

Hartford, S. Dak, This la a very free seeding variety and is unusually hardy." 

(Brand.) 

22847. Medicaoo sativa L, Alfalfa. 

From Excelsior, Minn, Secured by Mr, C. J. Brand from Prof. W, A, 
Wheeler, Mitchell, S. Dak., and was probably grown by 2tlr, A. R. Lyman, 
of Excelsior, Alinn., from whom Professor Wheeler purchased It. Re- 
ceived June 3, 1908. 
Grimm. (P. L. H. No. 3333.) 
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32846. ilEDicAdo sATivA L. Alfalfa. 

From Guaranda, Ecufldor. Received from Mr. H, H, Dietrich, cossul- 

geiierul. Cuityuqiiil, Keuadur, through Mr. C. J. Brand. June 8, 1908. 

"(P. I.. H. Xo. 3a2(>.\ A rapid -growing form of alfalfa from the ADdeao 

plateau, similar iu many resjiecta to the Peruvian alfalfa described in Bulletin 

No. 118, Bureau of Plant Industry." (Brand.) 

22848. Medicmio sativa L. Alfalfa. 

From Chile. South America. Presented by Mr, Job6 D. HuBbanda, I.lmA- 

vida, Chile, throngli -Mr. C. ^^ Piper. Received June 3. 1908. 

"Wild alfalfa found In the foothills of tlie Cordillera, In a section of moist. 

Tlrgln laud, ui>on wblcb tbe alfalfa appears as a weed when field crops are 

planted for tbe first time." (Hu»ban(l».) 

2S956. Garcinia bintcao (Blanco) Choisy. 

From Manila, P. I. Presented by Mr. W. S. Lyon. Received June 11, 1908, 
"This has the widest range of any B|iecles (of Garcinia) which I know; Its 
frultiufc season covers the longest time (March to July) ; It \tt fairly robust, 
sometimes 40 meters lil^iih. and Is tbe most cosmotx)litan of any apecies n-e have, 
I have seen it at sea level and u|> to 3,000 feet. This binucao, or camangU, or 
galatan, et al. Is found In rock Assures; In dry. gravelly, Bterile wnehee: on the 
margins of swnuips. and tii rich, fat valley soils." (Lyon.) 

22866. Ano-na reticii-ata L. Custaxd apple. 
From Port of Spain, Trinidad. British West Indies. Pretientert by Dr. 

B. AndrtS. Received June 10. 1908. 

22867. Belou mahmelos (L.) W. F. Wight. (Aegle marmelob 

(L.) Correa.) Bael tree. 

Froni NyHunglebIn, liurma. India, I'l-eaented by Rev. Henry W. Hale, Bos 
SO. R. V. D. No. 1, Savannah. Gn. Received June 8. 1908. 
"These seeds are from the very best bael fruit.'' (Hale.) 
" The boel tree of India ascends to an altitude of 4.000 feet. It grows to a 
height of 40 feet. The fruit has matured near Rockbampton. Australia (23* 
S. lat.) Tbe plant la readily pro|«ignteii from root cuttings and Is otherwise 
of easy cultivation. The fruit Is of medlcluat. particularly ant I dysenteric, 
value. Tbe root and the leaves are also used medicinally." (Extract from Von 
itueller't ^plerl Extru-Tropii-al Plantn.) (For previous Introduction see S. P. I, 
No. 19387.) 

22968 to 22860. Viona unouiculata (L.) Walp. Cowpea. 

From Mount Slllnda. Malsetter District, Rhodesia. South Africa. Pre- 
sented by Rev. Cohimbiis C, Fuller. Received June 13. 1903. 
The following seeds. Descrlirtlons of varieties by Mr. H. T. Nielsen : 

22958. Blaclc with gray specks. The seed has tbe snnic general ai>- 

[■earanee as many of the hybrids between Black and Iron. 

22959. Red. Similar to Red Hippri; but seed la larger. 
229e0. Clag. . 
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2S&61. Fhalarib coBRi;i.E8CENs Desf. 

From Batburst, New Soutli Wales, Austraila. Presented by Mr. R. W. 
Pea(»Klc, manager, Experimental Farm, tbrough Mr. C. V. Piper. Re- 
ceived June 13, 1008. 
" Tbis new fodder plant han been tried b; Mr. J. Furplif, of Hill End, In the 
Moe District, West Qlppsland, wbo says it supplies what haa long been wanled^ 
a winter feed for stock, as it resists the frosts and lieeps growing right tbrough 
the winter months. Mr. Furphy states that he obtained a few jilautB and trans- 
planted them at the end of April of last year, putilug them out In drills 3 feet 
Bixirt and 2 feet In the ilrillB. By the end of June tUey bad made a growth of 
2 feet, sending out shoots until, tiy the end of the Heason, as many as 167 stems 
bad been produced by one plant, the highest averaging T feet, wbiie some of 
tbe stronger stems obtained a belgbt of 8} feet, the chimps measuring 2 feet 
across. Although It was a severe winter, not a yellow leaf could be seen, aitd 
the growtb was cunlinuous, with nice, succulent bliuies up to tbe flowering 
stems. Tbe roots ai'e flbrous, tbe foliage very dense, and color a bright green 
Id the middle of winter. It seems lo succeed In the colder districts where other 
plants do not thrive. Autumn planting is recuminendml. and Mr. Furphy 
favors giving tbe plants plenty of room. His |ilot yielded nt the rate of 60 
bushels of seed and 8 tons of bay to the acre. He cut the crop at the end of 
January, this year, and In 4n days It bad grown n second crop nearly 3 feet 
high, the weather meantime being very dry. An to the mllk-produdlig quali- 
ties of the grass, Judging by Its succulent quality and tbe ai>undance of the 
crop, Mr. Furphy Is convinced that It will prove n most valuable fodder for the 
dairy herd." {Jouni. Dipt. Agrtc. Western Aagtralia, vol. 15, p. 652. 1907.) 

22962. Medicauo sativa L. Alfalfa. 

From about OT miles south of Lnn Chow, Kannu. China. Presented by 

Rev. David Rkvall, Tehtno, Knnsu. China, tbi-ough Mm. Edward Q. 

Knight. Tiikoma Park, D. C. Received June IK, lOOR. 

" The natives sny this seed must be sown with something else to grow well." 

(Ekvall) 

22963 to 22968. 

From Argentina, South America. Presented by Seilor Mario Estrada, 
Division of Agriculture. Buenos Aires. Received June 10. 1008. 
2ied63 to 82965. From province of Buenos Aires, 

22963. Ekagbostis sji. 22965. Rimkx ihispis /.. 

22964. Eraobostis sp. 



From province of Santa Ff. 

22967. Bhiza sp. 

From province of Santa Ffi. 

22968. Panicum fkroi Arecb. 
From province of Buenos Aires. 

22969. Gladiolus salmoneus Baker. Oladlolus. 

From Merea, Durban, Natal. Presented by Dr. J. Medley WihxI. director. 
Natal Botanic Gardens. Received June ]«, lOOS. 
"Corms of a hnndsonie but not very common B[ieclep." ( Wimil.) 
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22970. MANtiiFERA i>;dica L. Mango. 

From Bombay ProTlnce. India, Procured by Mr. Wm. H. Michael, consul- 
general, Calcutti), India. Eecelved Jnne 19. 1908. 
White Alfongo. "The Advocate of India has this to say of the Wkile 
Alfonso niaugo : ' We have at this moment on the office table a speclm«i of 
mango tvblch baa been sent to uti, the like of which has never before been 
grown. It is H White Alfoimo, jierfect in sliape. with a beautiful satin skin 
and a subtle aroma wblcb faithfully Indicutex the delicate flavor of its golden 
pulp. It ia a triumph In every respect, and with the smallest stone for Its 
tilze. Yet it Is of gigantic weight and proportions. A good specimen of the 
Qolilen Alfonso, so far our best mango, does not weigh more than about 4 
ounces. The ir?i((c Alfonso jnst falls to tip the beam at the weight of 2} 
pounds. The While Alfonso, or Safcda Afoas, Is grown atMut 20 miles out- 
side Bombay city, In the direction of Borivlll, and although the fmit has 
reached gigantic size, this Is the first occasion on which (he trees have borne 
fruit. There is only a llnilted siipply at present, but the new fruit seems 
destined to wrest the pride of place from the still glorious specimen, the Golden 
Alfonso. A iieculiarity of the pulp Is its pale rose colored hue. The few which 
have been offered to the public have found ready purchasers at 15 rupees, or 
$5 per dozen." " ( J/icftnc/.) 

22871. Cacara eko.sa (L.) Kuntze. Hicama. 

From Guadniajnra, Jlexico. Presented by .Sefior I.uls Itosas, through Mr. 
Frederic Cblsolm. Keceived June 20. 1908. 

"The plant, which In Iwth Guam and the Philippines bears Its Mexican name, 
was probtttily brought (to Guam) from Mexico. It Is now common In the 
woods, climbing among the bushes and trees and twining about everything 
with which It conies in coutiicl:. The young root Is much litce a turnip in 
shape and consistency', and Is easily peeled like a turnip. It is usually eaten 
raw, and may 1>e |>repiired with oil and vlnet^ir In the form of a salad. Ac- 
cording to Dr. Edward Palmer It Is extensively cultivated in Mexico, where 
the natives pinch off the blossoms and seed |x>ds, giving as a reason that It 
the seeds are allowed to mature the roots are not good. In Mexico the roots 
are much eaten raw, but are also pickled, boiled In sonp, and cooked as & 
vegetable. As they come from the ground tl>ey are crisp, sweet. Juicy, and of 
a nutty flavor. They are nonrlshing and at the same time quench the thirst, 
so that they are much liked by Iravelers. One way of preparing the raw roots 
is to cut them In thiu silceii nud sprinkle sugar over them. They may also be 
boiled and pre|iared with butter in the form of fritters, and In Mexico they are 
ofteu minced or graied, and with the addition of sugar, milk, ^^s, and a 
few ftg leaves for flavoring, made into puddings." (Safford's Useful Plants 
of Guam.) 

" The Jlcama (HIcnmn) de ngua Is one of the most widely popular vegetables 
grown In Mexico, nnd when In season one rarely meets an Indian who Is Dot 
munching n large specimen. For the table I have seen them peeled, thinly 
sliced, and served with sliced oranges, forming Ihe dessert dish culled ' plco de 
gallo'— cock's bill. In the hot season the tuhers nre delightfully refreshing, 
whether eaten out of hand or sliced as a made dish. The plant cultivated is 
usually planted either In hills or on the ridge of ordinary rows, and should he 
given rather careful cultivation, the tl|>s of the vines and all flower buds being 
pinched off In order to malce the plant develop lai^e tubers." {Chisolm.) 
H2 
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22972 and 23973. Medicago sativa L. Alfalfa. 

From Cblle. Presented by Mr. Bea Hanna, Amerlcao ooneul. Iqulque. Re- 
ceived Jnne 10, 1908. 
22Q7S. 

From Pica, TarapacA, Cbile. " Tbe man from whom I procured It saya 
tliat tbe alfalfa from wttch It was obtained ban been planted 12 years 
and produces from six to elgbt crops per year." {Hanna.) 
22973. 

From Matiila, Cbile. " I do not know tbat tbere Is any difference be- 
tween this and tbe above (S. P. I. No. 22972), except tbat It comes from 
anotber small oasis near Pica. Many of tbese flelds bave been planted 
for nearly 100 years without reseedlng and give remarkable crops, and 
the plants may liave acquired some new qualities of virility from the 
wonderful soil and atmosphere." {Hanna.) 

S2974 to 23038. 

From China. Received through Mr. Franli N. Meyer, agricultural ex- 
plorer, and brought by him to tbe Plant Introduction Garden, Cbico, Cal„ 
June, 1908. 
^The following plants: 

22874. SOPHOBA JAPONIC! L. 

From Fengtal, near Peking, Cblbli. China. "(No. 331, Mar. 31, lOOS.) 
The well-known Pagoda tree, of which there are two varieties in China, 
one with a whitish bark and tbe other with black. Both varieties are 
supposed to be among this lot, but It Is not until after a few years that 
one is able to see tbe difference between the trees ; when young they all 
look alike. Chinese name Huai thu." (Meyer.) 

22975. Ulmtis pumila L. Elm. 
From Fengtal, near Peking. Chlhll, China. "(No. 332. Mar. 31, 1008.) 

The Chinese elm. used all over northern China and Manchuria as an 
avenue, shade, and timber tree. Resists droughts, extremes of heat and 
cold, and neglect remarkably well ; will be a good shade tree for the 
semlarld northern regions of the United States. The Chinese carta are 
mainly constructed from tbe wood of this tree. Chinese name D}a yU 
thu. meaning family elm tree." (Mcger.) 

22976. EaioBOTBTA japonica (Thunb) Llndl. IioqaaL 
From Tangsl. Chehklang, China. "(No. 333, Mar., 1907, and Apr., 

1008.) A loquat said to bear white or at least very pale yellow colored 
fruits, which have a very fine flavor. A rare variety. Chinese name Pai 
bibaic." (Meyer.) 

22977. Mybica naoi Thunb. 

From Tangsl, Chehklang. Chhia. "(No. 334, Mar., 1907.) The so-called 
'strawberry tree' of central China: produces nice edible fruits which 
can be preserved or used la pastries, fruit sirups, etc. Chinese name 
Yang mae." (ileffcr.) 
22078. VrBUBwuit uacbocephalcu Fortune. 

From Soochow, Kiangsu, China. "(No. 33n, Apr. 26, 1908.) The 
giant Chinese snowball. A tall bush bearing enormous umbels of white 
flowers, sometimes over 1 foot In diameter. The plants are mostly used 
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iD gar()«is to cover up a conier or hide a wall, but Uiey are also often 
BTafted upon tbe wild form wblcb bas alngle flowers, and Kfown tlien 
Id a dwarfed state In tube or pots. Probably not bardy nortb. CUneae 
name i/u bun nen chu." illei/er.) 

22979. ILEI COBKUTA Llndl. & Paxt. (?) 

From Soochow, Klangsu, Cblna. "(No. 336. Apr. 26, 1008.) TLe Chi- 
nese bolly. A very omameutal bush or small tree loaded In winter with 
scarlet berries. A Blow grower, and probably not bardy north. Chinese 
name Ta liu Ise." (ilcyer.) 

22980. Caebalfinia sp. 

From Soocbow, Klangsu, China. "(No. 337, Apr. 28, 1908.) A very 
rare shrub, only one Fipeclm^i In Sooehow. Not hardy north. Chinese 
name Pal cbt mei." {Meyer.) 

22981. Cabaoaka sp. 

From Sooohow, Klangaii, CblDH. "(No. 3R8. Apr. 26, 1908.) A low- 
growing Caragana, bearing bronze-yellow flowers; la cultivated In pots 
as ATI ornamental plant and is far from being common. Probably not 
hardy north. Chinese name Fci chong." {ilrycr.) 

22982. I»ROPivTALUM CHiNEiraii: R. Br. 

From Soochow, KlangBn, China. "(No. 339, Apr. 26, 1908.) An orna- 
mental, evergreen shrub, sonietlmes growing into a small tree, bearing 
Mutilt, elliptical, dark green leaves, while In spring it Is covered with 
masses of white, fringed flowers, which are dplightfully fragrant; It Is 
very rarely found cultivated, and wild speclnienB do not stand trans- 
planting readily. Chinese name Ch«ck mei." (.Vej/er.) 

22983. Akalka np. A2al«a. 
From Soochow. KInngsu, China. "(No. 340, Apr. 26, 1908.) A rare 

variety of Azalea having wine purple colored, seniidouble flowers 

('bose-iu-liose,' this variation is called). Chinese name Tsze fa tau." 
(Stcyer.) 

22984. CvDoniA si>. Quince. 
From Soochow. KlanffRii, China. "(No. 341, Apr. 26. 1908.) A very 

wmnll form of a quince. Chinese name Lo hat tang." (,l/i^er.) 

22985. (Undetermlnetl.) 

From Soochow, Klnngsn. China. "(No. 342, Ai>r. 26, 1008.) Zelkova 
or L7iHU*i. Often dwarfed by tbe Chinese and grown In all kinds of 
eiirtbeii vessels; also found wild In the monntatns. Chinese name 
J'« xbu." {Meyer.) 

22986. Klaeaokus n^NOKNs Thunb. (V) 

From Soochow, Klangsn, China. "(No. 343, Apr. 20, 1908.) A tall 
shrub or snmll tree with silvery leaves, flowering in early spring with 
messes of tiny, pale yellow colored flowers which emit a delightful per- 
fume and attract many honey-collecting lusects. May serve for a hedge 
tree, as It is somewhat J4)lny and grows very dense. Probably not hardy 
north. Cblnene uame Tan kioan fou." (Meyer.) 

22987. ( Undetermined. ) 

From Soochow, Klangsn, China. "(No. 344, Apr. 2U, 1008.) Rmall- 
leaveil, evergrei'ii shrub; grown rarely as a dwarfed tree m vessels. 
Chinese name Chuck mei I'any." {Meyer.) 
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B2888. LioosTBUM S|i. 

From Soocbow, Klangsu. Cblna. "(No. S46, Apr. 28, 1908.) A dwarfjr 
privet of BpreadlDg habit." (Ifryer.) 
2S988. Pbi'ncb ep. Pltun. 

From Soocbow, KlangBu, Cblna. "(^■o. 346, Apr. 28, 1904) A red- 
flowered plum, niucb used for house and shop decoration during Chinese 
New Tear; it is generally grafted upon Amygdalu* daiHdiana (Carr.) 
Dipp., the remarkable hardy ' original ' peach. Theee plants are being 
forced by the IhouBaods and Bell for high prices. Chinese name Honff 
taei." lUever.) 

22990. PnunuB sp. Plnm. 
From Soochow. Klangsu, China. "(No. 347, Apr. 26, 1908.) A white- 
flowered phim: for remarks see the preceding number (8. P. I. No. 
22980). Chinese name Lu met" {Ueper.) 

22991. Pbuwl'b japomica Thunb. (?) 

From Soocbow. KlauRHu, China, "(No. 348, Apr. 26, 1908.) A dwarft^ 
ebrnb, bearing dense maBsea of amal], double, white flowera on Ita slender 
branches. Appareutly the white variety of No. 669 (8. P. I. No. 23007) ; 
ae such see this number for remarka. Chinese name Bui It. Can be 
propagated by slips with a heel left to them." (Ueyer.) 

22992. RiBEB sp. Cnrrant. 
From 8oochow, Klangsu, Cblna. "(No. 349, Apr. 26, 1908.) A currant 

grown In pots and In tubs; rarely seen. Apparently collected In the 
mountains. Chinese name Chi eking." (Jffvcr.) 
aS993. SriBAEA sp. 

From Soocbow, Klangsu. China. "(No. 350, Apr. 26, 1908.) A bushy, 
wbtte-flowered Spiraea. Fit to be grown as nn ornamental garden shrub. 
Cblnese name Yang teng." (Ucper.) 
22904. Daphne np. (?) 

From Soochow, Klangsu, China. "'(No. 361, Apr. Hi, 1908.) An orna- 
mental, Bfrlng-flowerlng shrub. Cblnese name Chi htian," (Meyer.) 

22995. BuonYMVs alatl'b (Thunb.) Kupr. 

Prom Soochow, KlangBii, Cblna. "(No. 352, Apr. 26, 1908.) A de- 
ciduous shrub, having characteristic four-winged, white-colored fruits 
banging down In long reduuclee, which contrast greatly with the bright 
scarlet hues of the leaves In autumn. Chinese name Pau ghu." (.Meyer.) 

22996. (Undeternilned.) 

From 8oocbow, Klangsu, Cblna. "(No. 353, Apr, 26, 1908.) Erloace- 
ous shrub. A very rare shrub, having glossy, green, laurel-like leaves 
and bearing red, bent-down flowers. Not very hardy. Chinese name 
Yu kwei." (Meyer.) 

22997. Lebpedeza sp. 

From Soochow, Klangsu, Cblna. "(No. 354, Apr. 26, 1908.) A low, 
shrubby Leapedeza, with large pinnate leaves and bearing graceful 
racemes of flowers, either purple or white, as there are two varieties. 
Can be used to advantage In smoll gardens and In rockeries; also ns pot 
plants. Probably not quite hardy. Chinese name Lu chaen vuen." 
(Meyer.) 
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22998. Cabissa bibpinoba (L.) Deaf. 

From Soochow, Klangsu, China. "(No. 355, Apr. 26, 1008.) A Btr&nKe, 
beautiful, little plant; very Bplny, with very small, dark green, glosay 
leaves and bright red berries ; very ornamental, and well fit for table 
decoration during the winter holidays. Wants eool, shady situations and 
la not hardy In the cold-wiutered r^lons. Chinese name Bhau Itu tH." 
(liefer,) 
32999. Hedeba sp. 

From Soochow, Klangeu, China. "(No. 356. Apr. 26, 1908.) A rare, 
variegated form at the Chinese yellow-berried Ivy. Probably not bardy 
north, Clilnese name Yu chuck." (.I/rytr.) 
83000. (Undetermined.) 

From Soochow, Klangsu, China. "(No. 307, Apr, 26, 1908.) A pur|>le- 
flowered, terrestrial orcbid, said to grow wild near Hangchow. > An orna- 
mental plant for gardens in the soutbeustem United States. Chinese 
name Yo Ian." (Megcr.) 
£3001. (Undetermined.) 

From Soochow, Klangsu, China. "(No. 358, Apr. 28, 1908.) A red- 
flowerlug Illy. Chinese uame Yang pou an." (Meyer.) 

23002. (Undetermined.) 

From Soocbow, Klnngau. China. "(No. 350, Apr. 26, 1908.) A whlte- 
flowerlug Illy. Chinese name Ow *u." (l/cycr.) 

23003. AcoBvs B|i. 

From Soochow, Klangsu. China. "(No. 360, Apr. 26, 1908.) A pigmy 
variety of a sweet Bag; grown in small pnts In saucers of stlindlng 
water; fit to be grown In aquariums as a ttmall, ornamental plant. Chi- 
nese name Chang pu." (Meyer.) 
83004. ( T'ndetermined. ) 

From Hangchow, Chehklang, CblBa. "(No. 361, June 27, 1907.) An 
epiphytic orchid, obtained from Bishop (1. E. Moole, in whose garden It 
grows on a cryi>tomerla tree In the shade." (Iffycr.) 

23005. (UndetermlDPd.) 

From NIngpo. Chehkiang, China. "(No. 362, July 3, 1907.) An epi- 
phytic orchid, coming from the neighboring monntalus and sold on the 
streets as medicine." (Mei/er.) 

23006. BuDDLEiA ASiATiCA Lour. 

From Shanghai, Klangsu, China. "(No. 363, May 15, 1908.) A very 
ornamental plant for winter Sowerlng In a moderately warm greenhouse; 
has beautiful white drooping racemes, and the potted plants can be used 
very advantageously In decorative work. It needs abont the siime cul- 
tural treatment as the Euphorbia pulcherrima Willd. — that is, it needs a 
rest In spring and to be kept dry; after that the old plants can be cut 
back or young plants can be made from the young sprouts." (Meyer.) 
83007. Pbonub japonica Thunb. ( ?) 

Prom Hangchow. Chehkiang, China. "(No. 669. Jnne 28, 1907.) A low 
shrub with elUptlcal, iHuceoliite leaves, covered In spring with masses of 
Bmall, double, rosy dowers; much used In forcing durlug the Chinese holl- 
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dnys ( Januarj and February) ; may also be used for planting out In bedn 
or rockeries. Chinese name Bai loa." (Iteyer.) 

23008. ViBTTBiTcu TOUEnTDSDu Tbunb. 

Prom Hangehow, CbebfalanK, China. "(No. 670, June 28. 1907.) A 
Cblnese miowball bearing measee of abort, white umbels lii early sum- 
mer; Bomewbat stllT In appearance, but still very urnamwtal; often 
grown In pots when dwarfed, but mostly seen as a fnirden sbrub growing 
as blgb as 12 feet. Chinese name Oeh dyo tiu." {Meyer.) 

23009. KcBcs KosAEFOLiue Smith. 

From Hangehow, Cbehlilang, Cblnn. "(No. 671, June 28, 1907.) 
Flowering In early summer with great masses of \arfK. white, double 
flowers. Often grown In pots or tubs; also seen In gardeuB. where It tias 
been planted for covering up an old wall or an unsightly place. Spreads 
rapidly, through tbe ground by means of Its Budiers. Chinese name Yang 
chlng yen teung." (ileyer.) 

23010. Labis sp. 

From Hangehow, Chebklang, China. "(No. 672, June 28, 1907.) A 
pretty larch much grown as a pot plant when dwarfed; if planted out, It 
grows luto a medluni-slzed tree. Seems to be able to grow on sterile 
mountain sides and may be fit for forestatlon purposes in the southeastern 
United States. Chinese name Chlng sung." (Meyer.) 

23011. LvcHsiB FrLQcws Flsch. (?) 

From Hangehow, Chchkiang, China. "(No. 67.% June 2S. 1907.) An 
herbaceous perennial of a dwarfy liablt, bearing brilllaut scarlet flowers. 
Grown as an ornamental pot plant by the Cblnese. Chinese name San 
iia lau yang." (Meyer.) 

23012. BUnCS BEMPEBVIBENS L. 

From Hangehow, Chehklang, China. "(No. 674, June 28, 1907.) Var. 
lanceolata. Mostly grown as a dwarf tree In vessels; also seen In gardens 
as a shrub or amall tree, clipped or twisted In ninny tjrotesque shapes. 
Reaches a great age, several centuries. The wood Is used in the manu- 
facture of flne combs and knife handles. Chinese uanie Kva Ise huang 
tfang." (Meyer.) 

23013. (Undetermined.) 

From Hangehow, Chehklang, China. "(No. 67.^). June 28. 1907.) An 
evei^reen sbrub, probably growing Into a small tree ; bears greenish 
white, bell-shaped flowers; grown In pots wbeii dwarfed; seen rarely as a 
garden shrub. Chinese name Mou U." (ileycr.) 

23014. Asparagus sp. 

Prom Hangehow, Chehklang, China. "(No. 676, June 28, 1907.) A 
very small, herbaceous asparagus, attaining n height of only 3 to 5 Inches : 
. is used as a lining along paths In small gardens; requires a shady situa- 
tion." (Meyer.) 

23015. AsFABAGCs sp. 

From Soochow. Klangsu, China. "(No. 677. Apr. 26. 1908,) A 
feathery, grocefu], herbaceous asparagus; grown as an ornamental pot 
plant in shady situations. Chinese name ll'en chu." (Mei/er.) 
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23016. Asparagus bd. 

From Sbangbai, Klaiigau. Cblna. "(No. 678, May 12. 1008.) A pliimj, 
herbaceous asjieruiiEUS, used as au oniameutal pot plant aud as cat green in 
bouquets; requires d shady altuntlon." (iteper.) 

23017. PiNus BvaaukSA Zucc. Pin*. 
From TalyuBufu, Khnual, China. "<No. 679. Mar. 13. 1908.) Thebeau- 

tilul and striking white-barked pine tree, growing to be Tery old, perhaps 
up to twenty centuries. These trees are said to come from Honaa. Chi- 
nese name Pai kua gung gka." (ileger.) 
83018. PiNva BTTNGEARA Zucc. Fine. 

From Fengtal, near Peking, Chihll, China. "(No. SSO, Mar. 31, 1008.) 
These trees are said to come from central Shansl. For further remarks 
see preceding number (S. P. I. No. 2301T)." iMeyer.} 
aSOlO. Pinus snitOEANA Zucc. Pin«. 

From Soochow, Kiangsu, China. ''(No. 681, Apr, 26, 1908.) These 
trees are called here Fai pu lung. For farther remarks see Nos. 679 and 
660 (S. P. I. Nos. 2301T and 23018)." {Meyer.) 
83020. Abies sp. Pir. 

From Fengtai. near Peking, Chihll, China. "(No. 682, June 1, 190$.) 
A rare, bluish flr, valued highly by the Chinese. Probably very hardy in 
the drier regions of the United States. Chinese name Lou Aon sung 
thu." (Meyer.) 

23021. Abies S|>. Fir. 
From Tleutsiu, Chihll. China. "(No. 683, Apr. 3. 1908.) The same as 

the preceding number (S. P. I. No. 23020) : as such see remarks applying 
toll." {Meyer.) 

23022. JuNiPCBVs s|i. Juniper. 
From Fengtal, near Peking, Chihll, China. "(N'o. 684, Mar. 31, 1908.) 

A very rare, omameutal variety of Juniper of a deep bluish color; not 
hardy north, and In winter should be stored in a cool greenhouse. These 
specimens are grafted on to Thuya orientalU. Chinese name Tsui bai." 
{ileycr.) 

23023. JUNiPEBVs sp. Juniper. 
From Tientsin. Chihll, China. "(No. 68S. Apr. 3, 1008.) A specimen 

of remarkable beauty, also grafted, apparently. Said to come from south- 
western Shnnttiiig. For further remarks see preceding numt)er (8. P. I. 
No. 23022).'" {Meyrr.) 

23024. CuPBESsus ft;nebbis Endl. (?) 

From Fengtal, near Peking, Chihll. China. "(No. 686, Mar. 31, 1908.) 
A rare, drooping Thuya, grafted upon Thuya orientalii. Beloved by the 
Chinese on account of Its queer, characteristic appearance. Not hardy; 
in winter should he put In a cool greenhouse. Chinese name HHen bay." 
{Meyer.) 

23025. JusiPEBUs CHiKKNais pesdula Franchet. 

From Fengtal. near Peking. Chlhl>. China. "(No. ftST. Mar. 31, 1908.) 
A rare and graceful weeping juniper, tirafted u|)on Thuya oHentalU. 
Not hardy. In winter should he kept In a cool greenhouse. Chinese 
name Yiny Uiu sung." (Meyer.) 
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23026. Ephedba ap. 

Frnni Talfiienfu. SbaDBl, Cblna. "(No. SSS, Mar. 13. 1908.) Tbe ran 
aud atraufce horsetail plant. A tiardy, evergreen garden shrub, for arid 
reglona. These plants are said to come from Honsu. Cbineoe nam« Jfa 
tchou sunff." (Meper.) 
28027. EconTML's sp. 

From Talyiienfu. ShansI, China. "(No. S89. Mar. 31. 1908.) A aeml- 
evergreeii P^uonymua, loaded in winter with white caitanlee, out of wbii^b 
peeii scarlet l>erries. Grown drawfed lu pots aud lit for table decora- 
tion during tbe winter holidays. This plant may not be quite hardy 
north, as tbe Chlnene keep it In a frostproof cellar In winter. Chinese 
name jSA( yuen mae." (Meyer.) 

23028. CrTRDS Liuonm Rlwo ( ?) Lemon. 
From Fengtal, near Peking, Cblbll. China. "(No. 690, Mar. 31, 1908.) 

Ornamental lemon. Tbia lemon Is grown aa a pot plant when dwarfed, 
aud Is very much appreciated by the Chinese higher clueses ae a decora- 
tive plant Id winter. At that season ii aniHll plant often has a dozen 
large lemons hanging on Its brnnches nnd sometimes sells for {10. 
Protect from frost. C^n be slipped in sandy soil In flat pots. Chinese 
name H»ien yaang." (Meyer.) 

23029. LoNicERA sp. 

From Tientsin, Cblbll, Cblna. "(Na 691, Apr. 3, 1908.) A dwarf 
honeysuckle grown In pots as an ornamental plant. The flowers are re- 
markably fragrant in . the evening. Seems to be semltender, as the 
Chinese keep them in pita In winter, Chinese name China yin hua." 
i Meyer.) 

23030. Hybinoa oblata Llndl. (?) Lilac. 
From Fengtal, near Peking, Cblbll, China. "(No. 692, Mar. 31. 1908.) 

A fragrant, omiimental, large, purple-tlowered lilac, growing Into a big 
busb or a small tree : very drought resistant. Chinese name Tse Hng 
htien. This variety and the following one {S. P. I. No. 23031) are often 
grafted In central Cblna ujKin bigb-atemmed Ligugtrum luddum, making 
then a fine effect." (Meyer.) 

23031. RYRiNCA oHLATA Llndl. (?) LUac 
Prom Fengtal, near Peking, Chlhll, China. "(No. 693. Mar. 31. 1908.) 

A medlum-slxed, wblte-fiowerlng lilac. See preceding number (S. P. I. 
No. 23030) for remarks. Chinese name Pat ting hsien." (Meyer.) 
2803S. SramoA sp. Lilac. 

From Fengtal, near Peking. Chlhll. China. "(No. 694, Mar. 31. 1908.1 
A small -leaved lilac, bearing many panicles of purple flowers, grafted 
upon a small-leaved privet. I'aed much lu forcing; quite rate and eipen- 
slve; not hardy. Chinese name j^ftau Hug figien." (Meyer.) 
38033. Si-BiHGA sp. Lllaa 

From Tientsin, Chlhll, China. "(No. WI5, Apr. 3, 1008.) A small- 
leaved lilac, the same species as the preceding number (S. P. I. No. 
23032), but apparently of slightly different colors. There are two whlte- 
flowerlng ones among them : otherwise tbe sanie reniarks apply to it as 
to No. fldl (8. P. I. No. 23032). Kee|) them jtrotected from heavy frosts. 
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Hqb b future for the western ])eo|>le ns n very graceful, Hpring-Qowerlug 
Bbrub of dwarfy hiiblts.'' (ileycr.) 

23034. ItosA XA.\TEii»A I.ludl. Kose. 
From Fenirtal. uear Peklns. Chlhll. China. "(No. 096. Mar. 31, 190S.) 

A yellow rose, reuuirkalily hardy, resisting drought aud extremes of dry 
heat and dry eold to nn unusual degree. For further remarks see No& 
67, GS, and 254 (S. P. I. Nos. 17469 and 22452)." (Meger.) 

23035. ItosA s|i. Rose. 
From Tientsin, OhlUIl, China. "(No. 697. Apr. ,S, 1908.) A red rose 

said to be very Horlferoufl, but the flowers are small. Hardy tn the 
uncongenial climate of Tientsin, where It iwases the winter unprotected 
in the o^ieu. t'hinese name Ten hong shoo mci kicei." {ilevcr.) 

23036. Rosa h|). Bom. 
From Soochow. Klangsu, China. "(No. 698, Apr. 26, 1908.) Small- 
leaved red rose; rare. Chloese name Hong ni ya vhi." (l/eycr.) 

23037. Rosa k|i. ■ Bose. 
Prom Roocbow. Kiau^u. China. "<No. vm, Apr. 26, 1908.) Small- 

fiowereil white rose. .Appiirently u rambler. Chinese name Pal ti ya 
chi." {ilcycr.) 

23038. ItoBA M|). Bos«. 
From Soochow, Klangsu, (;hlna. "(No. 700, Apr. 26. 1908.) Small- 

floweretl yellow rose. .Apparently a rambler. Chinese name Hwang H 
ya chi." {ilcycr.) 

230S9. EjiTEnoLOBiuM CYCLOCARPCM (Jacq.) Griseb. , 

From Gorgona. Canal Zone, Panama. Tresented by Mr. V. Allan Ruther- 
ford. Ke<.-eived June 3, 1908. 
"This tree grows 40 feet high, covering a radius of 20 to 30 feet, and forms 
a beautiful ahude. It hears a pod about 5 to Inches and Is good food for 
cattle. There are other (leculiar features of the tree that make It valuable for 
shade; when 4 or years old It Is from 25 to 30 feet high. I thhik this tree 
would make a One shade tree for the South aud Southwestern States, where 
there Is so much prairie land." {Rulherford.) (See No. 11592 for further 
description.) 

23040. Cacara erosa (L.) Kiintze. Hicanuu 

From San Juan, P. R. Presented by Mr. Wm. Allan, through Mr, C, V. 
Pilier. Iteceived June 23, 1908. 
See No. 22071 for description. 

2S041 to 23199. Solanum TUBERosrM L. Potato. 

From Chile. South -Vmerlco. Proeored by Mr. JosC D. Husbands, LlmUvlda 
via Molina, Chile, at the request of Prof. I.. C. Corbett. Received Jane 
24, 190S, 
The following tulwrs, descriptions of varieties by Mr. W. V. Shear: 
23041 to 23066. 

From the nrchi|)e1ngo of ChlloO. "The archliwlago of Chllo6 Is situ- 
ated In the Fmutbem [>art of Chile and Is the Indigenous home of potato 
tubers Ih'oJanam tubri-oeHin). It Is from here that the Spanish obtained 
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tbe potatoes wblcb tliey took to Hpaln early In tbe sixteenth century, and 
ttier^y t^ve to tUe civilize*! world the 'Irish' [Wtatoes of Chilean 
nativity. The flavors, aize, fonns, abundant production, and general ex- 
ctltence of ' Chllo^ potatoes' are well known and Justly famous; un- 
equaled and uuapproached lu any part of tbe world, they stand alone am 
the bI};heBt classed potatoes known. It Is surprising that all these 
beauteous tubers still remain solely tn their original birthplace. Tbe 
ChitenoB have been and are still inditfereut to the class of potatoes thej 
plant and eat. The remoteness of Chilo^ and the want of kindred condi- 
tions to produce like results elsewhere may play a port In the fact that 
Chilo^ potatoes are to be found only In Chilo4^. Island Intercommnnlca- 
tton Is rare and extremely hazardous. Swift ocean currents run riot 
among them and there are also unknown rocks, exposing tbe voyager to 
perils of no ordinary character. Commerce is Infrequent and deOdent, 
as well as extremely limited, except lu |inrts of the Island of Chllo^ Itaett 
Hare and dangerous nuv[);atioii Is costly. Potatoes are tbe sole food of 
the inhabltHiits. They nuikc bread of iiounded raw |)otatoes mixed with 
a little grease. There nre over 250 known wild varieties, so long culti- 
vated as to have become classes of potatoes in the Island of Chllo^ alone, 
without considering the archiifelago of Gualtecas and Choiios and the 
hundreds of Islands which form the grand archipelago of Chilo4. Tbe 
following are diHTerent wild varieties of 8<ilanum tuberotum, which bare 
become fixed classes by long cultivation." (IIu»Jtand».) 

23041. Smnli, oblong, violet-colored tubers. 

23042. Medlum.Rlzed. j-p11owish. round to oblong, flattened tubersi 
193043. Medium- si zed. long, cylindrical, white tubers. 

23044. Round to oblong violet tubers. 

23045. SmaU. roundish, nneven. deep-eyed, purple tubers. 

23046. Small, oblong, uneven, deep^eyed, violet tubers. 
S3047. Medium-sized, round, deep-eyed, violet tubers. 

23048. Medium-sized, oblong, compressed, deep-ejed, mottled 

violet and cream tubers. 

23049. Ijirge. roundish, smooth, white tubers, flattened on one 

side near stem end. 

23050. Medium- slze<1, oblong, white tubers. 

23051. Small, roundish, uneven, mottled violet tubers. 

23092. Medium-sized, uneven, compressed, deeiMlyed, pinkish 
mottled, russet tubers. 

23053. Med loai- sized, oblong, Hhaliow-eyed. pink tubers. 

23054. Medluni-slzetl, rotindlsb Ratified, pinh tubers. 

23055. Ix>nK. cylindrlcni, white tiibera 

23056. .Medium -sized, round to oblong, compressed, violet tubers. 

23057. Small to mc<lluni-nlzed, roundish oblong, somewhat Bat- 

tened, yellow tubers. 

23058. Medinm-sized. round, flattened, medium deep eyed, mot- 

tled purple and yellow tubers. 

23059. Medluni-slz<Hl. round to oblong, uneven, white tul>ers. 
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83041 to 23199— Continued. 
23041 to 23086— Contlnned. 

Medlnm-slsed, oblong, white tabere. 

Medium- sized, miind to ohiong, llgbt violet mottled tubers. 

Round to oblong violet-mottled tubers. 

Small, round to obloug, white tubere. 

Small, round, deep-eyed, yellow tubers. 

Medluni-Blzed, rouod. yellow tubers. 

Medlnm-Blzed, cylindrical, plDb tubers. 
23087. Medium-sized, round, uneven, deep^yed, yellow ttibers. 
23068. Medium-sized, roundish flattened, violet tubers. 

Large, round, flattwed, sliallow-eyed, yellow tubers. 
2S0T0. Medium-sized, round to oblong, violet-mottled tubers. 
23071. Small, obloug, wblte tubers. 

Small, round, white tubers. 

T.arge, (Along, somewhat flattened, yellow tubers. 

23074. Medluni-slzed, oblong, white, vlolet-tlnged tubers. 

23075. Small, round, yellow tubers. 
I.arge, ubioug, flattened, mottled violet and wblte. shallow- 
eyed tubers, 

23077. Medium -sized, round, uneven, deep-eyml, mottled violet 
and yellow tubers. 
Medium-sized, round, uneven, deep-eyed, pink tubers 
23070. Medium-sized, uneven, wbtte tnbere. 

&Iedlum-slzed, round, deep-eyed, plnhlsb yellow tubers. 
23081. T.arge, smooth, oblong, somewhat flattened, yellow tubers. 
Handsome. 
Medium-sized, round to oblong, somewbat flattened, yel- 
lowish tubers. 
Small, rouud, deep-eyed, yellow tubers, 
Smiill. oblong, somewhat flattened, yellow tubers. 
Medium-sized, round to oblong, smooth, yellow tubers. 
Round to oblong, deep-eyed, plak tubers. 
23087 to 23103. 

From archipelago of Chllo*. "Wild sorts annually resow tlielr seeds, 
producing, by nature's care alone, limitless thousands of uudomestlcated 
tubers of every color and form, all of which are delicious eating. Among 
the IslandH there are new and distinct strains, whose tubers and plants 
have no simiierlty to known varieties. I gathered one. It had a snow- 
white skin with smatl, bright crlmsou eyes which were shaded with dark 
crimson. The flesh was sweet as sugar. The plant wasuprlght, thick, 
and waxlike; the leaves were like u three-leafed clover; no one would 
have taken It for a potato |)lant. This, as well as many other kinds of 
wild jwtatoes, matures In the spring month of October, equlval«nt to 
May In the United States. All endure hard frosts, but the ground Is 
never frozen. They remain In the wet about five months during the 
continuous rains of a Chilean winter, and seem to like It, In this collec- 
tion there are many imtutoes having a like form and api^earance; they 
l«2 
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23041 to 23190— (.'onti lined. 
23087 to 23103— Continued. 

are not dupllcat«e, but are t&keu from different Islands, or at a great 
distance upon tbe mainland, each under separate and different condi- 
tions of sol), )i)ant food, moisture, etc. Tubers of medium to small size 
are included. Wild potatoes are esi)eclal1y fine baked. Seedlings are 
Inclined to dissolve wben boiled, more e«|)ecially tbe black-skinned kinds. 
until after tbey bave been cultivated a year or two. 

"Tblsoollectlon Is totally unknown toany botanist In Cblleor to anyone 
except In parts of tbe several localities wbere found. Even these people 
seemed surprised to leam tliey bad so many kinds of potatoes growing 
unknown about them. Many thousands bave been dug to make up this 
assortment. All wild seedlinfcs sbow some difference, but generally not 
sufficient to be classed as new strains. It would be wise, however, to 
plant all that grow bere but for tbe expense and difficulties of transporta- 
tion Inland. Travel is conBned to horseback. It Is laborious and per- 
plexing to properly arrani;e and transport lai^e quantities of aucb tubera 
in a condition tit to send to the United States. They resent the slightest 
bruise. I do not give tbe names of [xitntoes sent, as they have no sig- 
niflciince. being local names from tbe Chilote Indian dialect. lu other 
districts having other tribes tbe same tubers are called by other names 
having no general meanlug: local appellations are omitted. Tbe potatoes 
sent lire hut selections from many kinds In their native. Indigenous, 
uncultivated state." (lliitban^*.) 

23087. Small, oblong, yellow, smooth lubers. 

23088. Small, oblong, deep-eyed, mottled violet and yellow tubers. 

23089. Small, round, violet-colored tubers. 

23090. Small, round, violet tubers. 

23001. I-ong, slender, cyllndrlcnl. violet tubers. 
23003. .Small, round, uneven, purple tubers. 

23093. Medium -sized, oblong, pink, rather deep eynl tubers. 

Ijirge enough for food. 

23094. I.ong. curved, cylindrical, iiumerous and deep eyed, violet 

and while tubers. 

23095. Small, round, yellow tubers, 

23096. Small, round. Hutienwl, i>ink tubers. 

23097. .Small, oblong-con leal, pink tuliers. 

23098. Small, round toohloug. mottled i>iDk and yellow tubers. 
23089. Small, round, pinklsli yellow tul)ers. 

23100. Small, roundish flattened, violet fnbers, 

23101. Small, ronnil, .vellow tubers. 

23102. Small, oblong, pinkish yellow tubers. 

23103. I»ng, cylindrical, somewhat cnrved, deep purple tubers. 
23104 to 23114. 

From the uialiiland along the coast of the province of Valdtvia. "In 
the monntutuons southern province of Valdlviu grow iMitatoes of olher 
sorts, but still of rare excellence as to flavor, form, size, and yield. These 
are selected as samples representing the msny kinds to be had there. 
Those along tbe coast are said to be of a richer flavor or sweeter taste 



oS SEEDS AND PLANTS IMPORTED. 

23041 to 23199— Oontiniied. 
23104 to 23114— Contlmied. 

than those of the interior. To iiip, tliey ni* Dot unlike the CbiTotes. How- 
ever, I have tested so mnny blnde Intely that they nil taste alike for the 
moment. Some of these are extra early; none very late. In this prov. 
Inee thetr names are from the Mai>ocho Indian diBle<rt. The following are 
wild varieties which have become iierniauent strains by long cultivation," 
(Hvstiaiidii,) 

33104. Large, round, deeiveyed, yellowish white tubers. 

23105. Small, round, snniewhut uneven, white ttibers. 

£3106. Medluni-HlEed. round, somewhat nneven, yellow tubers. 

23107. \ery long, rather uneven, cylindrical, pluklsh yellow 

tubers, 

23108. Small, oblonp, white tul>ers. 

23100. Medium-sized, dumb-bell shaped, violet-colored tubers. 

23110. Medium -si zed, round, uneven, yellow tubers. 

23111. Medium-sized, round, uneven, white and violet tubers. 

23112. Ijirge, obionit. violet-colored tubers. 

23113. Medlum-slzeil. iibloug, while tubers. 

23114. I^ng, curve<l, cylindrical, numerous-eyed tubers. 
23119 to 23120. 

From the Interior of llie province of Valdlvla. " Potatoes grown in 
the interior of the province of Valdlvla have no especial pecniiarltles tn 
describe exce|)t that they are of extra good form and very [iroductive. 
While said to lie of less flavor and merit than those of the coast, I believe 
that they are eiinal In Quality, but have different flavors. In the entlr« 
south of Chile, Including Chlioe, iwtatoes having red, yellow, or white 
skins with yellow flesh are the sweetest; boiled, baked, or fried, they are 
delicious. The names are Mapocho. The followliig are wild varieties 
which have become established classes by long cultivation." (Huiband*.) 

23115. ijirge. smiiotb. oblong, white tubers. 

23116. .Medium-sized, obloug, white tubers. 

23117. Meillum-slKed. plnk-coloi-ed tubers. 

23118. Comiiound, uie<llum-slzed, light violet colored tubers. 

23119. Large and nuall, oblong, flattened, smooth, white tubers. 

23120. Medlnm-slzed, round, somewhat flattened, smooth, yellow 

tubers. 
23121 to 23134. 

From the province of Valdlvla, both coastwise and from the Interior. 
" In wild varieties of iiotatoes the black predominate, nearly all of which 
mature lu tile springtime. There are many kinds formed and new ones 
constantly being creaietl by self-sown seeds. Like all wild Chile potatoes 
they are extra-flne eating. If planted they Increase In size for 4 or 6 
consecutive years, at which time they I'each perfection of size and fixed 
flavors, and may be considered as standard classes of potatoes. The fol- 
lowing are still difTerent wild, uncultivated varieties," (Huibands.) 

23121. Very small, round, purple tulwrs. 

23122. Small, round, white tubers. 
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23041 to 23199— Continued. 
83121 to 23134— ConHDued. 

33123. Small, uneven, violet-colored tubers. 

23124. Very suall. round, plaklsb yellow tubers. 

23125. Very small, round, violet-colored tubers. 
2S126. Small, round, uneven, ptnli tubers. 

23127. Small, round, yellow tubers. 

23128. Small, round, uneven, mottled violet imd yellon- tubers. 

23129. Very smalt, round tubers; some wlitte. some violet, and 

some purple with yellow eyes. 

23130. Small, round, mottled purple and yellow tubeni. 

23131. Small, round, purple tubers. 

23132. Small, long, cylindrical, purple tubers. 

23133. Small, round, plnklsb yellow tubers. 

23134. Small, compound, yellow tubers. 
23135 to 23160. 

From the li\t interior In the vicinity ot the volcano I^llma. "The fol- 
lowing are two-year-old seedlhigs: are a rare lot and all of superb 
quality. Some are extra-loDK keepers and do not sprout until planting 
time, when they iire still liard and sound as when harvested, 

"These are all distinct varieties. Some have very little pla.it growth 
and are great yielders. They will continue to Improve by planting. Many 
are regular in size. In tills province ))otut<>es bear names from the 
Pehuencba Indian dialect." {Husl>ands,) 

23135. Medium-sized, com|)ound, vloletvellow tubei-a, 

23136. Small, round, violet tubers. 

23137. Small, round, white tubers. 

23138. Medium-sized, round to oblong, yellow, deep-eyed tubers. 

23139. Small, oblong, violet tubers. 

23140. Medlnm-slzed, pinkish yellow, deep-eyed tubers. 

23141. Medium-sized, oblong, smooth, vlolet-coloretl ttibera. 

23142. Small, round to oblong, smooth, yellow tubers. 

23143. Very small, round, violet-oolored tubers, 

23144. Very small, round, smooth, violet-colored tubers. 

23145. Medium-sized, uneven, deep-eyed, yellow tubers. 

23146. Medtum-sized, uneven, yellowish tubers. 

23147. Small, round, smooth, yellowish tubers. 

23148. Small, round, smootli. some yellowlsb and some Tiolet- 

colored tubers. 
28149. Medlnm-slzed, oblong, yellowlsb tubers. 
231B0. Medium-sized, smooth, round, violet-colored tubers. 

23151. Medium-sized, round, smooth, medium deep eyed, violet- 

yellow tubers. 

23152. Hedlum-slzed, oblong, smooth, many medium dsep eyed, 

yellowish tubers. "A long keeper." 

23153. Small, round, molded violet and yellow tubers. 
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J33041 to 23199— Continued. 
2S135 to 33160— Contliined. 

231M. Medium-Blzed, oblong, flattened, violet tubera. 

331S5. Medinni<slz»l, small, oblong, Bmootb, slial low-eyed, netted- 

aklnned, vlolet-tlnged tubers. 
231&e. Small, round, violet-tinged tubers. 
S3157. SmaJI, oblong, jellowlsb tubers. 

£8158. Medium-sized, oblong, flattened, smooth, violet-colored 
tubers. 

23159. Medlum-Hlzed, round, somewb&t uneven, fellowisb tubers. 

23160. Medlum-siEed. oblong, numerous nnd deep-eyed, yellowish 

tubers. 
23161. 

Prom the far Interior in the vicinity of the volcano I.lima. "A potato 
from the I'nlted States which by being cultivated in Chile has completely 
chauged its shajw and flavor. These are sent as samples of what changes 
may be made by transplanting from a distant part to another having 
distinct nnd dlfTerent conditions In climate, seasons, soil foods, etc. For 
example, from seaward to remote inland; plain to mountain; and vice 
versa." ( Husbands. ) 

Large, smooth, oblong, flattened, white tubers. 
23162. 

"A potato from Germany. Originally a round, black-skinned variety. 
flrown but one year in Chile; still, changes have already commenced." 
(Husbands.) 

Medium-sized, oblong, pale violet coloreil. smooth tubers. 
23163. 

"A potato from England. .Vfpnum bonum. T/>ng cultivated in Chile, 
it has completely chauged by deterioration Instead of the usual improve- 
ment. From among those taken from the hills, as planted and grown, 
are found lll-shai>ed, worthless sorts, suggesting that It has grown back 
to the worst wild varieties." (Husbands.) 

Small, white, round to oblong tubers. 
23164. 

"A southern Chilean (xttato of a very fine kind, but its Irregular shape 
made It almost useless. Being from the mountainous interior, I removed 
It to n iwiut far distant upon the seacoast and am making a good-shaped 
tuber of It." (Husbands.) 

Medluni-sl7.ed. oblong, pointed, smooth, shallow^eyed. vlolet-plnk tnber. 
23165. 

"A Chlleau jiotato of unknown origin." (Husbandg.) 

Very largi:-. oblong, violet-colored tubers. 
23166. 

"Papas Blanco*, white t«tato. The class most generally cultivated in 
central Chile.' (Husbands.) 

Medium-sized, oblong, white, nnmerons, and rather deep.e7ed tab^S. 
23167 to 28190. 

"Seeds are very scarce at the time potatoes should be gathered. AD 
the following are worth sowing and the seedlings planted and replanted 
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23041 to 23199— Continued. 
23167 to 231&g~CoutlDued. 

agiiln before throwliiK tbem aside, Usny a great Diau was once a worth- 
less baby." (llitghands.) 
23167 to 23168. 

Seed of cultivated kinds. 
2SI70 and 23171. 

Seed from cultivated seedlings. 
23172 to 23ie4. 

Seed from wild varieties. 
2319S to 23198. 

Seed from Chlio^, wild varieties, 
23199. 
Seed of a wild variety. 

23201. Melini3 mi^'dtiflora Beauv. 

Prom Sflo Paulo, Brazil. Treseoted by Dr. 11. M. Lane, presldeiit, Mackenzie 
College, tliroiigh Jlr. C. V. Piper. Received June 22, 1008. 
" This Is known aa Caplm calinoneiro. or melado, or gordura, one of tlie beat 
forage grasses of tbls section. It grows welt on |ioor ground and will stand long 
absence of rain. It also makes good bay." (Lane.) 

23202. LiTCHi CHIXENSI3 Sonner. Iieitchee. 
From Honolulu, Hawaii. Procured by Mr. J. E. Hlgglns, bortlculturlat, 

Hawaii ExDerlment Station, Itecelved June 25, 1EK)8. 
"Seeds of the large-seeded variety." (lligging.) (For description see 
10670 to 10673. 14888, aiid 1C237 to 16243.) 

23203. Medicaoo sativa L. Alfalfa. 
From Turkestan, Purchased from Mr. H. W. Duerrschmldt, Taahkend, 

Turkestan. Received June 24, 1008. 
Turkrttan. " Wemy or Tscblllk alfalfa, from tbe most northern altalfo- 
productng part of Turkestan." ( Duerrschmidt.) 

23204. Trioonella foenum-gbaecum L. Fenu^eek. 
From Tunis, Tunis. Presented by Mr. F. FoSt, National School of Agri- 
culture, Mexico City, Meslco, Received June IS, 1908, 

See No. 7020 for description. 

23206. Olycike HisPiDA (Moench) Maxim. Soybean, 

From Shanghai, Klangsu, China. Piesented by Dr. S. P, Barchet, Inter- 
preter, American consulate. Receh-ed June 30, lOOS. 
" Similar in appearance to Ebony, Xo. 17254." (\ie(scn,) 
"An Important bean for dry rice land. Chinese unnie Pu ohi." (Barchet.) 
23206, CrcuMis melo L. 

From Afghanistan. Presented by Mr. L. A. Auit, president. The Ault ft 
Wlborg Company. Cincinnati, Ohio. Received June 20, 1008. 
" I ran across this melon In Peshawar, and taken altogether It is the most 
delicious fruit In tbe way of a melon that I have erer tasted." (Avlt,) 
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23207 to 23232. 

From ChlDa. Received through Mr. Frank K Meyer, ogrlcultaral explorer, 
and brouglit by blm to the Plant Introduction Garden, Cbico, Cal., June, 
1008. Forwarded to Washington, D. C, and received July 6, 1908, 
The following seeds: 

23207. Oltcike hispida (Moencb) Maxim. Sof bean. 
Prom Sooctow, Klaugau, China, "(No. 000a, Apr. 27, 1907.) A lai^, 

greenish soy bean, grown around Soocbow on the ratber low>ljlng lauds. 
Used when slightly sprouted as a vegetable. Chinese name Ttin ton." 
( ileyer.) 

23208. Glycine hispida (Moencb) Maxim. Soy bean. 
From Tangsl. Chebklang, China. " (No. 991a, Apr, 20, 1908.) A large, 

yellow soy bean, often purplish colored on one side. Considered locally 
a very good vurlety, Chinese name Sian chtt tov. Grows on the ridges 
around Inundated rice fields." (J/cj/cr.) 

23200. GLYcmii: hispida (Moench) Maslm. Soybean. 

From Tangsl, Chehklang, China. " (No. 862a, Apr. 20, 190a) The or- 
dinary variety of yellow soy bean as grown around Tangsl on the ridges 
and strips of laud around and between Inundated rice fields. Chinese 
name HuangJou." (ileyer.) 

23210. PlIASEOLVS ANOUtABIB (Willd.) W, F, Wight. (DOLICHOS AX- 

CUUIBIB Wllld.) 
From Tangsl, Chehklang, China. "(N'o. 0G3a, Apr. 20, 1908.) DltTereut 
Turletles of small beans, grown by the Chinese on the higher lands In the 
neighborhood of Tangs!. I'aed as a vegetable when sprouted ; also boiled 
in soups, and when [wuuded up with sugar It Is used as a sweetmeat la 
cakes and pastry. Chinese name Clii lou." (ilcprr.) 

23211. Glycine hispida (Moench) Maxim. Soy b«&n. 
From Tangsl, Chehklang. China. "(No. S»G4a, Apr. 20, 1908.) A very 

dark brown colored soy bean, grown near Tangsl ; said to be very pro- 
ductive. Chinese name Tsic pi tou." (.Meyer.) 

23212. Glvcise eitsfida (Moench) Maxim. Soy b«an. 
From Hangchow. Chehklang, China. "(No. OGSa, Apr. 24, 1908.) An 

early- ripening, yellow hoj- beau, called the sixth nionth's bean, meaning 
rliiening in the Chinese sixth mouth (our July). Chinese name La ya 
pai mou /OK." (J/cj/cT.) 

23213. Glyci.ne hikpida f.Moeneh) Maxim. Soy bean. 
From naiiRChow, Chehklang, China. "(No. 000a, Apr. 24, 1008.) A 

yellow soy beau called the seventh month's bean, meaning rii>euing iu the 
Cbhiese seventh month (our August). Called In Chinese Chi ya pai mou 
toa." (J/c(/cr.) 
23814. A-iuSA SESqviPKDALis (I..) W. F. Wight. 

From Tangsl, CbehkiiUig, China. "(No. 967a, Apr. 20. 1008.) Chinese 
string beans, used as a green wgetahle like the western kinds. Chinese 
name Vhang Iriaiig lou." (ilryer.) 
23215. DoLicHos lablab L. 

From Tangsl. Chehklang. China. "(No. OCSa, Apr, 20, 1908.) A white 
beau which Is minftly grown for its green ihmIr, which are sliced or broken 
and when boiled furnish an agreeable vegetable. The dried beflua are 
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23207 to 23232— Continued. 

also epuringty used tn eoups, but onJy bj the better claaees, as they are 
rather expeDB(ve. Chinese name Pai pien tou," (l/eyw.) 

23216. Canavali enbifobme (L.) DC. 

Prom TnngBl. Chehklang. China. "(No. 009a, Apr. 20. 1908.) A very 
rare edible bean, ased mainly as a stomach-streiiKtbenliig food, and for 
this reason only to be had In medicine shops. Said to be an erect 
grower {':). Chinese name Tau tou." (ilever.) 

23217. Stizolobium Bp. (?) 

From Mokanshan, Chehklang, China. "(No. ffTOa, Apr. 22, 1908.) A 
wild climbing bean found In a thicket. The pods are covered with 
bristling hairs, which break off easily in one's altln, bnt do not cause any 
harm." {Ueyer.) 

23218. Sapiuu sebifehttu <L.) Roib. Tallow tree. 
From Tangsl, Chehklang, China. "(No. SHa, Apr. 23, 1908.) The 

tallow tree, the seeds of which yield a valuable fatty substance. Grown 
extensively along the canals In the Chehklang Province. The best varie- 
ties are top-grafted upon seedling stock." {ilcycr.) 
23218. Fibmiana simplex (L.) W. V. Wight. (Hibiscus simplex I^) 

(StEKCULIA PLATANirOLIA I., f . ) 

From Soochow, Klangsu, China. "(No. 072b, Apr. 27, 1908.) Seeds of 
a tree called in Chinese IVu tung Uze; they are sold In one or two shops 
as a dellcatesse, hot are not very tasty. They may turn out to be the 
ordlnarj- Firmiann aimptri (L.( (IHbUcus simplex L.), which Is a great 
favorite with the Chinese as a shade tree In temple gardens and In court- ' 
yards." (ilei/cr.) 
23280. PiNua kobaierbis S. & Z. 

From Soochow, Klangsn. China. "(No. 973a, Apr. 27, 1908.) Sold as 
a delicntosse by a few shops, nnd as such they are not bad. Said to come 
from Sliantung, but I suspect them to have been collected In eastern 
Siberia from Pintia mandshurtca or an allied form. Cblnexe name Sung 
Uze." (Meyer.) 

23221. CiTBPLLUs vuLCABis Schrad. Watermelon. 
From Hangchow, Cbehklnng, China. "(No. 9T4a, Apr. 24, 190S.) Said 

to be a very fine variety of yellow-flealied watermelon. Crown around 
Hangchow on rather low lands. Chinese name Unang si kua." {ileyer.) 

23222. CiTBrLLL's vtLCiBjs Schrad. . Watermelon. 
From TanssI, Chehklang, China. "(No. a7.~.n. Apr. 20. 1!»0«.) A water- 
melon with yellow flesh, said to he good ; growing on low fields around 
Tangsl. Chinese name Huang ticn kua." {ilei/er.) 

23223. CiTBULLUs vi'lcaris Schrad. Watermelon, 
From Hangchow, Chehklang. China. "(No. 07Ca, Apr. 24. litO.i.) Raid 

to be a very fine whlte-fleshed watermelon. Orown around Hangchow on 
rather low lauds. Chinese niiaie Pai ai kua." (ilrycr.) 

23224. CiTBULLrs vulciabis Schrad. Watermelon, 
From Tnugsi, Chehklang, China. "(No. 977a, Apr. 20, 190H.) ,\ whlte- 

BesLed watermelon, grown on tow fields around Tangsl. Chinese name 
Ban pai taa kua." iMeyer.) 
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23207 to 23232— Continued. 

23225. CiTBULLus vDLGABis Scbrsd. Watenneloti. 
From Tiinssl, Chehklang, Chlnn. "(No. 978a, Apr, 20, 1908.) A red- 

meated watermelon, grown on lowlands around Tangsl. Cbinese name 
TP» pJ hong lien kua. 

" The region around Tangsl is famous for tts good watermeloDs. Test 
Nos. 9T5a. OTTa. and 0T8a (S. P. I. Nob. 23^2, 23224, and 23225) on low- 
lands lu tLe Soutb." {ileyer.) 

23226. Astragalus BiNicna L. 

From HaDgchow. ChehkiantSr China. "<No. 9T9a, Apr. 24, 1908.) A 
red-flowered tegumfnous plant ; grows wild on lowlands : is also used as a 
fertilization crop on low-lying fields, being plowed under as a fertilizer 
for rice. The young leares are much eaten as a vegetable. Ghlneae name 
Huang tsai." (Meyer.) 

23227. AsTBAGALUS sintccs L. 

From Hangchow, Chehklang, China. "(No. 680a, Apr. 24, 1908.) A 
leguminous plant, said to bear red flowers, probably a form of Xo. 
fliOa (S. P. I. Xo. 23226) ; as such give It the same treatment. Chinese 
name Hong txai, which Is prolwibly fictitious." (Meyer.) 

23228. SKBAMrM orikntale L. 3esam& 
From TIentHlu, Chihil. China. "(Xo. 981a, Apr. 4, 1908.) White 

sesame seed for a trial In the semlarld Southwestern States. These 
seeds contain a fine, sweet oil, excellent for ciiUnnry purposes. The seeds 
tbeniselves can be used In the making of caudles, taffies, and as a 
sprinkling on cabes. Chinese name Pai Ue ma." (ilever.) 
2322S. Glycine hisfida (Moencb) Maxim. Soy bean. 

From Tientsin, Chlhll, China. "(No. 982a, Apr. 4, 1908.) A darfe 
brown colored soy beau; rare. Said to grow near Tientsin. Used for 
humnn food ; boiled In soups or as a vegetable when sligbtly sprouted. 
Chinese name Tite doh." (Meyer.) 

23230. Anobopocon sobohuu (L.) Brot Eowliaug. 
Broicn. 

From Cbusan Islands, China. "(Ko. 983a, April, 1908.) A tali-grow- 
ing variety of son:bum. comlne from tbe Cbusan Islands, called Chang 
(SUM. Obtained from Dr. S. P. Barcbet at Shanghai. China." (ilcycr.) 

23231. Andbopocok soaoHtiM CL.) Brot. Kowlian?. 
Brown. 

From Cbusan Islands, China. "(No. fl84a, April, 1908.) A dwarfy 
form of a sorgbuui, coming from tbe Cbusan Islands, called Tuun Uun. 
Obtained from Dr. S. P. Barcbet at Shanghai, China." (Meyer.) 

23232. Glycine hisfida (Moencb) Maxim. Soybean. 
From Sbanglial. Kiangsu, China. "{Xo. 9S5a, May 11, 1908.) Tbe 

Barchct soy bean, growing; on wet rice lands. Chinese name Ma liao tou. 
Obtained through Dr. S. P. Barcbet, of Shanghai, who i)ro<--nred these 
soy beans from Cblnhuafa, In tbe Chehklang Province, central China," 
[ileyer.) 
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23233 to 23262. Bamboo. 

[Yom Clilaa- R«oelred tbroMRh Mr. Prauk N. Meyer, agrlcnltaml explorer, 
June, IMS, aud brought b; him from Cblaa to the Flnnt Introduction 
Gnrden, Chlco, Cal. 
Tbe following plants : 
23233. 

From vicinity of Tflngai, Cbetakiang, China. "(No. 301, autnmn, 1907.) 
Timber bamboo. Cbinese name Mao t»oh. The lancet and most common 
kind: attains a height of 100 feet and a diameter at its base of 6 to 8 
Incbes; girows only on mountain BlO[>es, iireferably In a rich red loam. 
Used In many, many ways; for instance, In the manufacture of big lad- 
ders, water pipes, gutters, tiles on roofs, construction material for large 
sheds, etc." {Mej/er.) 
23834. 

From vicinity of Tangsl, Cbehklaiig, China. "(No. 302, antnnm, 1907.) 
Timber bamboo. Second in size of the timber bamboos ; grows In Talleys 
and at tbe foot of mountains. Chinese name Tae Uoh. Tbls is utilized 
In furniture manufacture and for poles and tKiat-hook bandies." 
i Meyer.) 
23289. 

From vicinity of Tangsl, Ch^kiang, CHiIna. "(Na 308, autumn, 1907.) 
A timber bamboo, resembling very much the preceding one (S. P. I. No. 
23234). Grows on flat, level land and has a very open stand. Is used 
for tool bandies, small light ladders, etc. Chinese name Tae ttoh and 
also Kang Uoh." (Meyer.) 
23236. 

From vicinity of Tangsl. Cbehklang, China. "(No. 30*, autumn, 1907.) 
Timber bamboo, having long Joints, but not a targe-growing Ictnd. Much 
used for basket manufacture when the stems have l>een split up in long, 
narrow, flexible strips. Chinese name Wanff kon t»oh." (Meyer.) 
23237. 

From vicinity of Tangsl, Chehktnng, China, ''(No, 305, autumn, 1907.) 
Timber bamboo, called the Stone bamboo, on account of the stems being 
Tery hard- Mostly used in the manufacture of flue bamboo furniture, 
It being a very strong kind. Chinese name Soft Uoh." iHeyer.) 
23238. 

Prom vicinity of Tangsl, Chebklang, China. "(No. 300, autumn, 1907.) 
Timber bamboo. A variety called tbe Wooden bamboo, having solid 
stems. It Is rather small but strong. Chinese name iloh Uoh." (Mej/cr.) 
23239. 

Prom vicinity of Tangsl, Chehklang, China. "(No. 307, autumn, 1907.) 
A small but strong variety, called the Bittrr iiamboo. Chinese name 
KoK Isoh." (Meyer.) 
23240. Phyllostaciiys nicba (Lodd.) Munro. 

From vicinity of Tangsl, Cbehklang, China. "(No. 30S, autumn, 1907.) 
Timber bamboo. A small but strong variety, growing on mountain 
slopes. Used for making walking canes. pl|)evtcniB. nnd fancy articles. 
Chinese name Yu Uoh. meaning oil bamboo, on account of Its shining 
stems." { Meyer.) 
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S3233 to 2S262— Continued. 
23241. 

From Ticlnltj of Tangel, Chehklang, China. "<Ko. 309, aatumn, 1907.) 
A bamboo growInK on rltrh plains aad producing edible ^oots. CblDese 
name J/ao tcMn Uoh." (Meyer.) 
23242. 

From Tlcinity of TangBl. Chehkiang, China, "(No. 310, autumn, 1007.) 
Vegetable bamboo. An edible bamtHW growing on the plains. ChiDeae 
name'Oo chin taoh." iileyer,) 
23243. 

From Tangal, Chebblang, China. "<No. 311, autumn, 1907.) Vegetable 
bamttoo. The ordinary edible bamboo grown iu nearly every bach yard 
In central China. Chinese name Pah koh poo chi." (Mei/er.) 
23244. 

From TangBl, Chehkiang, China. "(No. 312, autumn, 1907.) Vegetable 
bamboo. Another common, edible b.imboo, abounding on the plains. 
Chinese name Hua koh poo chi." (ileyer.) 
23245. 

From vicinity of Tangsi, Chehkiang, China. "(No. 313, autumn, 1907.) 
Vegetable bamboo. A very early variety, producing edible apronta. 
Chinese name Tsao H ttoh." {ileger.) 
23246. 

From vicinity of Tangsl, Chehkiang, China. "(No. 314, antumD, 1907.) 
Ornamental bamboo, called the Purple bamboo, on account of having 
bronze reddish colored stems. Nice when in a clump. Chinese name 
Tai Uoh." iUeyer.) 
23247. 

From vicinity of Tangsl, Chehkiang. China. "(No. 315, autumn, 190T.) 
Ornamental bamboo. The stems of this small, ornamental bamboo are 
used for pipestems and canes. Chinese name Mae loh tsoh." (Meyer.) 
23248. 

From vicinity of Tangsl, Chehkiang, China. "(No. 316, autumn, 1907.) 
Omnmentiil iMimboo. The noted square bamboo, which Is difficult to 
grow; requires partial shade. The stems are used for canes and pipe- 
stems. Chinese name Fang 1»oh." {Meyer.) 
23248. 

From vicinity of Tangsl, Cbchkiang, China. "(No. 317, autumn, 1907.) 
Ornamental bamboo. A variety called the Honey bamboo. Chinese name 
Mih tuoh." {Meyer.) 
23250. 

From Tangsl, Chebklnng. China. "(No. 318, autumn, 1907.) A low- 
growiiiE bamboo, the leaves of which are used for wrapping rice, flour, 
or iiilllet dumi)1tugs, the same as the .Mexicans use the hall leaves of the 
coruc<Aa to trail their tamales In. Chinese name Tsong mak Uoh." 
{Meyer.) 
23251. 

From Nlngiw, Chebklanj:. China. "(No. 319, auliimn, 1907.) A bam- 
boo from Ning[)0, called llri Isiih." (Mrycr.) 
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S3&38 to 23262— Continued. 
a32&2. 

From NlDgpo, Cbebklang, China. "(No. 320, autumn, l(«OT.) A bam- 
boo from Nlngpo, called Loong »u ttoh. A tall, yellow-stemiued varletr." 
(Mever.) 
S3ZS3. 

From Xingpo, Chebklant:. China. "(No. 321, antumn, IDOT.) A bam- 
boo from Nlngixt, called Tsin taoh." {Meyer.) 
23254. 

From Nlngpo, Chehklang, China. "(No. 322, autumn, 1007.) A bam- 
boo from NIngpo, called Jluang ko tsoh." {Ueyer.) 
^ 23255. 

From NIngpo, Cbehklang, China, "(No. 323, autumn, J007.) A twmboo 
from NIngpo, called Man Uoh." (Meyer.) 
23266. 

From NIngpo. Cbehklang, Clilna. "(No. 324, autumn, lOOT.) A bam- 
boo from Xlng|)o, called Tan tsok. A tall-growing, green-stemmed va- 
riety," {Meyer.) 
23257. 

From NIngpo, Cbehklang, Cblua. "(No. 325, autumn, 1907.) A bam- 
boo from Ntngpo, called Taxe taoh. A tatt, purple-stemmed variety." 
i Meyer.) 
2325a 

From NIngpo, Cbehklang, China. "(No, 326, autumn, 1007.) A bam- 
boo from NIngpo, called Mei lu tsoh. A variety having spotted s^ems." 
( Meyer. ) 
23259. 

From NIngpo, Cbehklang, China. "(No. 327, autumn, 1907.) A bam- 
boo from Nlng[)0, without name." (Meyer.) 
23260. 

From I]ant;chow, Cbehklang, Cbinn. "(No, 328, June 28, 1007.) 
Square bamboo. Obtalne«l from Dr. Dnncan Alain iit Ilangcbow. For 
further remarks see No. 316 (S. P. I. No. 23248)." (Meyer.) 
23261. 

From Fengtal, near Peking, Chlhll, China. "(No. 320, June 1, 1!>07, 
and Mar. 31, 11)08.) The Ho-cnlled Hardy bamboo, growing In gardens In 
and around Peking and Tientsin, whef*^ the climatic conditions ate not 
what might be called favorable for tbe growili of bamboos. These plants 
may be trusted to be hardy as far north as Philadelphia, and can be 
grown commercially farther south, iierbape, to supply flo-ver stakes. 
Chinese name Chu lac." (Meyer.) 
23262. 

Prom .loochow, Klangsu, China. "(No. 330, Apr. 26, 1908.) A very 
dwarfy bamboo, grown in |>ots and other vessels as an oniauiental plant 
where It riirely reaches over 1 foot In height: when planted ont It seems 
to grow higher. Cliluese name Feng pi chu," (Meyer.) 
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23363. NoTHOFAQUs obuqua (Mirb.) Bl. 

From Santa Ines, Cbile. Preseuted by SeQor Salvador Izqni^4o. Re- 
ceived Juue 29, 1908. 
"The Roble of Cbile, called Copam hy the original Inbabitante. It te a tall 
tree with a straight stem. atlalDlng 3 to 4 feet diameter. Tbe wood la hea\'y 
and durable, well adapted for posts, beams, girders, rafters, and Joists, but not 
tor flooring. One of tbe few Chilean trees with deciduous foliage." (Doctor 
Pkilippi.) 

23267 to 23288. 

From Chile. South America. Preseuted by Mr. 3ob% D. Husbands, Llnifi- 
vlda via Molina, through Mr. 0. V. Piper. Received June 24, 1908. 
Tbe foHowlDg seeds: 

23267. Zea mays L. Indian com. 

23268. NoTHOPAona obliqua (Mlrb.) Bl. " Chilean red oak." 
See No. 232G3 for deacriptlon. 

23260. QniLLAJA baporabia Mol. Qulllai. 

"A colossal trpe, (It not only for loamy but also sand; and peaty soil. 
Tbe bark Is rich in sa[x>nln, and therefore valuable for dressing wool and 
silk; also for various cleansing iirocesses." (Yon llueUer.) 

23270. Kaosneckia oblonqa Ruiz & Pav. Bollen. 
"Tbia is allied to QulUaJa saponaria, and provides tan bark locally." 

(Dr. J. A. de foa Rios.) 

23271. Dbimys chileksis DC. Canelo. 
" This tree attains In river valleys a height of 60 feet. The wood Is 

never attacked by insects. Hart used for medicinal purpoaee." (Extract 
fn^m Yon Mueller.) 

23272. Maytertib boaria Mol. Halten. 
See No. 3394 for description. 

23273. Cbinodendbon patagua Mol. Patagma. 
See No. 3354 for description, 

23274. Rheum sp. (7) 

23275. Thiticum polonicum L. ( ?) Wheat 

23276. TamcUM polonicom L. ( ?) Wheat 

23277. Ebodium moschatcm (L.) L'HerIt Alfllerllla. 

23278. Melilotcs INDICA (L.) All. 

23279. Melilotdb indica (L.) All. 
23280 to 23284. :«Iedicago ar.idica (L.) All. 

23285. (I'ndetermlQed.) 

23286. (Undetermined.) 
Grass. 

23287. TaiFoiiDM pratense I>. Bed clover. 

23288. Trifolicm bp. (?) 

23289. Tbifolicm pbatenbe L. (?) 
"Wild pink clover." 
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33280 to 23312. 

From Clilua. Received tbrougb Mr. Frank N. Meyer, agrlcultiiral ex- 
lilorer, and brought by htm to the Plaut Introduction Garden, Chico, Cal.. 
June, 1908 ; forwarded to Washington, D. C, and received July 8, 1908. 
The following eeeds: 

S3S90. PisuM iBVENBB L, Held paa. 

From Wutalshnn, Shnnsi. China. "(No, 921a, Feb. 26, 1008.) Peas 
used as a food, either sprouted or boiled as they are. Grow at 5,000 to 
6.000 feet elevation. Cblaeee name Wau doh." iJleyer.) 

23291. Glycine hibfida (Moench) Maxim. Soy bean. 
From Wutflishan, Shansl, China. "(No. 922ft, Feb, 28, 1908.) Black 

soy bean, growing at ri,000 to 6,000 feet elevation. Are considered by the 
Chinese the best food for their hard-working mules and horses ; tbey 
must always be boiled before being fed to the animals; othenvlse they 
may cause colic; the Chinese also mix a liberal quantity of sorghum seed 
and ehopiwd straw with these beans. Chinese name Ghae doh." ( Meyer. ) 

23292. Glvcene HispiDA (Moench) Ma:(lm. Soybean. 
From Wutalshan, Shansl, China. "(No. 923a, Feb. 26, 1908.) Yellow 

soy bean. Growing at D.OOO to 6.000 feet elevation. Tbey are used all 
through northern China for making bean curd and bean Termicelll. 
Chinese name Huang doh." (Meyer.) 

23293. PiiASEOLrs vuloabis L. Bean. 
From Wutalshan, Shansl, China. "(No, 924a, Feb. 28, 1908.) Red 

beans, growlug at 5,000 to 6,000 feet elevation; they like a black, rich 
soil. I'Bcd as a vegetable when boiled. Chinese name Lien doh." 
(Meyer.) 

23294. ViciA FABA L. Horse bean. 
From Wutalshan, Shansl. China. "(No, 92Ba, Feb. 26, 1908.) A smalP 

horse bean, growing at 5,000 to 6,000 feet elevation. Mostly nsed as a 
dellcatesse after having been roasted with oil and salt; also eaten as a 
v^etable wheti slightly sprouted." {Meyer.) 

23205. Ateha NimA ikebuis (Koern.) Asch. & Graeb. Naked oat. 

From Wutalshan, Shansl, China. "(No. 920ii, Feb. 26. 1008.) These 
oats grow all through the higher mountalu districts and form tbe staple 
food of the natives ; they require apparently a short season for maturing 
and seem to thrive in quite sterile locations. Chinese name Yoh ma." 
{Meyer.) 

23296. Oltcine iiisfida (Moench) Mnslm. Soy bean. 
From Talchou, Shansl, China. "(No. 020a, Mar. 2, 1908.) Yellow soy 

beans, found growing on strongly alkaline lands. Chinese name Huang 
doh. For further remarks see No. 023a (S. P. I. No. 23292)." (Meyer.) 

23297. Glycine hispida (Moench) .Maxim. Soy bean. 
From Taichon, Shansl. China. "(No. 030a. Mar. 2. 1008.) Black soy 

bean. Grows on strongly alkaline lands. Chinese name Ohae doh. For 
further remarks coiiceiTiliig their uses see No. 922a (S. P. I. No, 23291)." 
(Meyer.) 

23298. CANNAnis sativa I^ Hemp. 
From Soolungko, Sliansl, Kwohslen District, China. "(No. 931a, Mar. 

8, 1908.) Found growing Iti mountain valleys and considered a good 
hemp. Chinese name Shan ma Ue." (Meyer.) 
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33290 to 23312— Continued. 

232&0. GLrciNE HISPID A (Moeacb) Maxim. S07 Iwan. 

From Telntse, Slianal, south of Taiyuanfu, China. "(No. 9S3a, Jtar. 
12, 190s.) Black and yellow. A rare local variety of a strange soy 
bean used as a vegetable n-lien slightly sprouted, and after having been 
scalded for a few minutes In boiling water Is eaten i^lth a salt eauee; 
tbe skin must be removed before scalding. Chinese name Yang yen doh, 
meaning sheep's eye bean." (Me]/er.) 

23300. PATncDU utLiACETu L. 

_From the plains of northern China. "(No. MSa, autumn. 1907.) 
Hulled drooping millet. Is eaten all over northern China as a high-class 
food. Boiled very often with Chinese dates ; small, sticky, sweet cakes 
and simple wholesome candles are also prepared from this grain; tastes 
very good with milk and sugar as a breakfast or light evening food and 
may also serve as an infant's food. Chinese name Uuang mi." (ifpt/ec.) 

23301. Phaseoll-s ahculabis (Wllld.) W. F. Wight. 

From Hupebko. Chlhll, China. "(No. 947a, Dec. 13, 1907.) A large 
variety of a gray-blackish bean, which la able to grow on rather sandy 
and on alkaline lands. Is used as a vegetable when grouted: also 
pounded up with sugar and used tn email cakes as a stuffing. Chinese 
name Qhae shau doA." [Meyer.) 
S3802. Phaseolub vuloabis L. 

Prom Hupebko, Chlbll, ChluR. "(No. 94Sa, Dec. 13, 1007.) A large, 
white bean, used as a vegetable bolted In soups. Growing on sandy and 
on alkaline lands. Chinese name Ta pat tfoA." (Meyer.) 

23303. Glycine hisfida (Moench) Kfaxini. Sojr bean. 
From ShllltiK. Chlbll, China. "(No. 0498, Jan. 25, 1908.) Yellow Boy 

bean. Chinese name Ta huang Aoh. For further remarks see No. 923a 
(S. P. I. No. 23292K" {Meyer.) 

23304. Phasbolus AnauLABis (Wllld.) W. F. Wight. 

From Peking, Chlhli, Cbinti. "(Xo. 950a, Feb. S, 1908.) A small, red 
bean, which Is used as a sweetmeat and as a stuffj^ in cakes. Chinese 
name Uong »hau doh." {Meyer.) 

23305. Glvcine nisPiiiA (Moench) Maxim. 807 bean. 
From Peking, Chihli, China. "(No. 051a, Feb. 8. 1008.) Ijirge, light 

yellow soy bean, t'sed mostly as a vegetable when slightly germinated, 
ami eaten with n salt sauce. Chinese name Ta huang Aoh." {Meyer.) 

23306. Glycine hisfida (Moench) Maxim. Boy bean. 
From Peking, Chlhll, China. "(No. 952a, Fel). 8, 1008.) Tjirge, black 

soy benn. green inside. Comes from Manchuria and is used mostly like 
iho girecedliig number {S. P. 1. No. 23S05.) Chinese name Ta ghae doft." 
{31 ever.) 

23307. ViGKA VNGUicuLATA (L.) Walp. Cowpea. 
From Peking. Chlhll, China. "(No. fW.1a, Feb. 8, 1008.) Mottled. A 

rather rare variety, used like No. 960a (8. P. I. No. 23304). Chioese 
name Ilua chiang doh." (Meyer.) 
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23290 to 23312— Continued. 

S3308. PHABcoLce tcloarib L. 

From Peking, Chlhll, Cblna. "(No. 964a, F^ S, 1008.) Lemon- 
colored beaoB. A rare variety used as a vegetable In Bonps, Cbineee 
name Huang yueng Aoh." lileper.) 
S3S00. GossTPiUM HiBSOTUM L. Cotton. 

From PingknbBlen. Cbtbll, China. "(No. 9BGa, Nov. 7. 19OT.) The 
ordinary ahort-flbered variety of cotton grown all over oorthem Cblna. 
Chinese name Ta tae mien hua." (Mej/er.) 
2S310. GossTPiDU ninicuii I.am. Cotton. 

From Fingknhslen, Chlhll, Clilna. "(No. »56a. Nov. T. 1907.) A very 
good variety of cotton, being long Bbered and silky. The city of Ping- 
knhelen Is famous throughout North China for the cotton cloth made 
tram this variety. Chinese name Chan yung tnien hua." {Meyer.) 

23311. Gltcire HI8PI0A (Moeoch) Maxim. Soybean. 
From Shlllng, Chlhll. China. "(No. OSTa, Jan. 2.'!, 1908.) Large, 

green soy bean. Used as a vegetable when slightly sprouted, after hav- 
ing been scalded In boiling water. Chinese name Ta ching doh." 
(Meyer.) 

23312. Glycine HispinA (Moendi) Maxim. Soybean. 
From Pantingfu. Chlhll, China. "(No. OSSa. Jan. 28, 1008.) A rare^ 

local variety of soy bean, being small and of greenish yellow color. 
Chinese name Bhau ching doh." (Meyer.} 

23313 to 23316. 

From Bangalore, British India. Presented by the superintendent of the 
Mysore Government Botanical Gardens. Received June 2.\ 1008. 
The following seeds: 

23313. Bauminia uonandba Kurz. (?) 

" Leaves ronnd-ovate, trnneate at base. Racemes short, terminal, 
pubescent. Petals 11 inches, probably whitish." (J. O, Baker, in Fl. 
Brit. Intl.) 

23314. Manihot OLAZiovii Muell. Arg, Ceara rubber. 
"Ceara rubber has not been cultivated In the West Indies to any 

extent, but It is like cassava In Its ca]>ablllty of growing in dry, sandy 
soil. It would probably yipld more rubber If grown In districts where 
Irrigation Is possible." (Wm. Faiccett, in Bailey.) 
23316. Sapindus tbifoliata L. Soapnut tree. 

"A stout tree, native of India. Leaves alternate, pinnate. Flowers 
dull white. Berries the size of a cherry, saixinaceous. 

"This fruit Is used in southern India as a substitute for soap. Ad oil 
is also extracted from the berries. The wood Is yellow and hard and Is 
used In house bulldl&g and for combs, boxes, etc." (O. Watt, Diet. 
Econ. Prod. Ind.) 
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Sd316 to 23322. 

From Gimtemnia, South Amerlcfl. Collected by Dr. W. A. Kellermfin. 
Received through Dr. J, N. Koset U. 8, National Herbarium, June 25, 1908. 
23316 to 23320. Cactus. 

The following cacti were Introduced (or Investigatlou as to their pos- 
sible value for forage: 
23316. 

From El Rancho. " Old Han cactus. (No. 7001, Jan. 12, 1908.) 
Fruit red, de])reBaed globular, smooth (no prickles), 14 inches In 
diameter." IKellerman.) 
03317. 

From El Etniicho. (Eellenuau's No. 7055, Jan. 12, 1908.) 
123318. 

"CutllngB of 8. P. I. No. 23317. Very spiny and prickly." 
< Young. ) 
23319. 

From Los Amates. (Kellernmu'e No. 7107, Feb. 15, 1908.) 
23320. 

From Antigua. "(No. 7117.) A splueleeE cactus found climbing 
over stone fences." (Kcllcrman.) 
23321 and 23322. Djielia ep. DahlU. 

83321. 

From Volcano Agua. (Kellerman's No. 7099.) 
23322. 

(Kellerman's No. 7096.) 
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Abir» ftp., 22C71, 22072, 22071). 23020, 

23021. 
Acacia laliai. SSTil. 
Aixr 8|)., 22602. 
Aconitum ei\, 22542. 

hemalct/onum, 22541. 
Acomg Bp., 23O0a 
Aclinidia kolomikta. 22593. 
Avgle marm4-lo», 221157. 
Actchjinomenc hi»pina»a, 22733. 
Albizzia sp., 22618. 

nmuclmintiea, 22i7«. 
Alftilfa, ADdeaii, 22834. 

(Chile), 22941), 22072, 22973. 

(China), 22iM12. 

(Ecuntlor). 22948. 

Elche. 227S4. 

Grimm, 22947. 

(Peru), 22JM0. 

(South Dakota), 22946. 

Tnrkt^tan, 22788 to 22700, 

2S203. 
(Utah) dry Innd, 22559. 
irrigated, 22558. 
. wild, 22049. 
See also Medicago mtiva. 
Ainierllla. See Erodiuni moscliatvm. 
Alocaala mncrorcftfia, 22810. 
AnwrphophalluK cainpanulatua, 32812. 
Amyoialu% pemica, 22050. 
Aninpogun haleiicn»U, 22004. 

gaceharoiAcii, 22900. 
tericcvs, 22704. 
garghtim, 2205.% 22787, 
22820 to 22824. 22911 to 
22913, 22942. 23230, 
23231. 
Anona rhprimnla. 225.S1. 

reticulata, 22790. 22956. 
squamosa, 22795. 
Anthephora hermapfirwllta. 22007. 
Apricot (China), 22580. 
Aralia ract^masa, 22745. 
ArchontophoenU: ofr-rnnrfroe, 22706. 
Arfca oleraeea, 22712. 
Arlsaemii ctKltinchinensp. 22S13. 
Arrhr.natkerum cJaHn», 22550. 

tubrrosui, 
22fAiG. 
ArtemUia lactiflora, 22544. 
Artichoke, Violet I'roveiicc, 22557. 
Arum Bp., 22817. 
Aah. See Fraxinut sp. 
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Asparagus sp., 22624 to 22626, 23014 

to 23010. 
xUlilbe sp.. 22543. 
Aih-agalus ninicus, 23220, 23227. 
A lena nada iiiermls. 22688, 23295. 

tubfrrosa. 22660. 
A:a]ea sp.. 22983. 

Bael tree. See flrlou marmelos. 
Bamboo (Chlno ) , 22579. 23233 to 23202. 

(India), 22K19. 
BRiinua (Trinidad), 22771. 
Barberry. See SerbiTh spp. 
Barley, IliiU-less, 22532, 22089. 

(Tibet), 22917. 
BauMnia monaitdra, 23313. 
Bean, broad. See Vicia faba. 
(Java), 22945. 
moth. See PhasvnlUH aconiti- 

folius. 
scarlet runner. See Phaseolva 

ciiceincus. 
velvet. See Stizolnblum sp., 
22923. 
Belou marmelos, 22957 
Herberts acutttinata, 22545. 

Chtncnuts, 22585, 22014. 
itlKarade. Natsu-miknn, 22670. 
Ttollen. See Kagencrkia oblnnga, 
Itrmmtca oleracea, 22694. 

rapa, 22755 to 22767. 
Itrixa ep., 22967. 
Bryonia dioira, 22641. 
Buddleia a^tica. 23000. 
Hums semperrirens, 23012. 

Cnbbage (C*lna). 22604. 
Cacara crosa. 22827, 22971. 23040. 
Cactus (Giiatemalii), 23316 to 23320. 
Cacmlpinia sp., 22980. 
Cajan indicum, 22T31. 
Caladivm binlnr. 22811. 
Campomanexla eera»oidra. 22788. 
Cananga odorata, 22744. 
CanaiaH rnsiformr. 23216. 
Canelo. S(« Driinjix fliilrnnls. 
Cannabis sativa. 226.<)0. 23298. 
Capsicum annuum. 22.'MM to 22800. 

frutcxcpris, 22S03. 
Caragana »p., 22981. 
Carcx triangularis. 22007. 
Carissa bisplnosa, 22998. 
Carj/ota mitia, 22710. 
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Caggia sp., 22619. 

Canlanopaig libctann, 22915. 

Castilta Bp., 22G30. 

CataJpa bungci, 22578. 

Cearti rubher. See Manihot glaziovii. 

Celastrua sp.. 2258G. 

arliculatttg. 22^16. 
Chayota edulU. 22mi. 
CLerlmoyer. See Anima chcrimiAa. 
Cbestuut. See CastanopsU tibetana. 
" Chilean red oak." See Xothofitgus 

obi I qua. 
Chinese date. See Zisyphug gatita. 
Chrygophyllum sp., 22791. 
Cicer arietirtum, 227:i6. 
Cilrumts vvigariK, 22657, 22658, 22743, 

23221 to 2.t225. 
Citrag sp., 22779. 

aurantium. 22500, 225C7. 22870. 
j(infM«(». 22051, 22652, 
22S2(1. 22939. 
Hmonum. 23028. 
CIrmatig sp.. 22021. 

rccia manilghiirica. 22020. 
CUtorIa bctcrnphylla. 22748. 

tematea, 22749 to 22753. 
Clover, bur. See Mcdieago denliculata. 

red. See Trlfolium pratcnge. 
CiAocagta ap., 22740, 22741, 22891 to 
22S94. 
cgciilcnta. 2ZJQ5 to 22770, 

22818. 
indii-a. 22814. 
Ct,ru, Inainn, 23267. 
Corylttg H]).. 22596. 
Coimicagtcr intcgerrCma, 22685. 
Cotton <Chlna), 23309. 233KI. 
Jnnnovltch, 22631. 
Mil Afifi. 22G32, 
Cowi)ea, blnek, 22032. 

Chinese Hed. 22635. 

Clay. 22723, 22724, 22960. 

Holateln, 22725. 

<hyhHd). 22715 to 22721, 

22726 to 22730, 22058. 
Lady, 22038. 
mottled. 22!M}3, 23307. 
red, 22722, 22951). 
<Itbodeata), 22929 to 32033, 

221KW to 22!M!0. 
WhIpiKwrwill, 22.'W9. 
Cratapgag op., 22007, 22<(7(i. 

planatlflda, 225:f{. 
CHnndfndron palagun, £1273. 
Viicinni» milo, 226.'ilt to 22001. 23206. 
i'licnrbila m».riinn, 2292s. 

pfpo. 22730, 22.S10. 22925. 
Cuprragug futivlirig, 23024. 
Ciipi-nnt. See Itibig s\}. 
Custard apple. 220.'>6. 
Cydonia bil, 225S1, 229S4, 
japonirii. 22fl29. 
Cgnara geolgmug, 22557. 
Cyniimetra Irinilengia, 22774. 



Dasheen (Barbados). 22894. 
Date, Aeclierasl, 22,S37, 22856. 
Barban, 22S43, 22858. 
BeDerrshl. 22044. 
Diiggsl (Hllwa), 22855. 

( Omkoiu - el Ahtnar), 

22852. 
(ShODialeh), 22^4. 
(SultaDi), 22863. 
Halawl, 22839. 
HuBselu EffeDdi, 22S45. 
Jozi, 22849. 

Kbndrawl, 22840, 22860. 
Khastawl, 22838, 22857. 
Malah, 22848. 
Uaktuni (AIndar), 22S3& 

(Asfar), 22836. 
ShItwl AB&r, 22851. 
Shukker, 22850. 

-Modabel, 22842. 
Sukeri, 22841. 
Taberzel. 22846. 
Zehdi, 22847, 228Q». 
Dcndntcalamiis gtrictug, 22819. 
Ueutxia sp., 22571, 22589. 22611. 
Dlerrilla bv., 22587. 
Diogcorea alatit. 22828. 

anguina, 22S32. 
fagficulttta. 22831. 
purpurea, 22830. 
rubella. 22829. 
Dioepi/ros kaki, 22B97 to 22609. 
DoHchos angularlJi. 23210. 

lahlab. 22934. 23215. 
Drimyg chilcngU, 23271. 
nyi>«ii pinnatifrong. 22708. 

EcbaJUiim rJateriiim. 22642. 
Elacagnug pungcag, 22986. 
Elaeig guinrcntU, 22713. 
Elder. See Sambwug Ftpp, 
RIeugine corncann. 22.~>l>.'>. 
Elm. See Tllmug spp. 
Unlerolobiiim ryi-locarpum, 23039. 
Ephedra sp., 23026. 
Eragroaiig 8[)., 22i>«.<l, 22964. 
abygginlra. 22056. 
F.rinbotrya Japotilfa, 22976. 
Erndium mogchatiim. 23277. 
Eaonymut sp., 22583, 22871, 22ST2, 
23027. 
alalHH, 229!K>. 

FeaiiKreek. See Trigonclln focuum- 

Fifiig Hri.. bsmi. 

Filbert. See Cnrplag sp. 
Fir. See A bivg sp. 
Firmiiitta simplrr. 23219. 
Fraxinug sp., 22r)S2. 

baiigeana, 22572, 22003, 
22604. 
Fiinkia sp., 22868. 
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Cilueer. See Zimiber oSlchialis. 

Glailtolus ealmoneux. 22909. 

Oliricidia maculata, 22T73. 

Glvcine higpida, 22534 to 22538, : 
220;m, 22644 to 22046, 22714, 22874 
to 22885, 22886, 22807 to 22901, 
22919 to 22D22, 22927, 23205, 23207 
to 23209, 23211 to 23213, 23229. 
23232, 23291, 23292, 23208, 23297. 
23299, 23303. 23305, 23306, 23311, 
23312. 

Olycvrrkiia glabra, 22870. 

Goatypium harbadense. 22631, 22632. 
hinulum, 23309. 
indirutn, 23310. 

Gourd (Italy). 22934. 

(JrapefClilua), 22601. 

Saltaolna Kosea, 22528. 

OrnsB, large water. See Patpalum di- 
lalatum. 

Grewia parvtflora, 22809. 

Huwtbom. See Crataegus epp. 

Hazelnut. See Corylug sp. 

Jhdera sp., 220!I9. 

Heuip. See Cannatia saliva. 

Hibiscut gimplex, 23219 

Hlcaiuu. See Cacara erona. 

llordeum dialifhon nudum, 22689, 

22917. 
polyttU-hum trifurcatttin, 

22532. 
Hydrangea sp., 22864. 

Hang Hang. See Cananga odorata. 
Ilex eomuta. 22079. 
tndigofcra gland iilona. 22732. 
Irringia olivcri. 22794. 

Jatminum primullnnm. 22546. 
Juglant by b., 22524. 2252.^. 
mantUhiirifa. 22605. 
regta, 22526, 22527, 22560 to 
2Ki03. 
Jnjiibe. See Clitnpne dnte. 
Junipcrus sp., 23022, 23023. 

chinenait pendtiJa, 23025. 
procera, 22775. 

Kaflr. See Sorghum. 
Kageneckia obliinga, 23270. 
Kowltang. See Sorgbum. 
Kndzu. See Pucraria thunbergiana. 

Lngciiarta ralgarin. 22924, 
LandnlpMa capcttgls, 22530. 
Ijirch. See Lai-id' up. 
harix 8p., 22674, 23010. 
Latbyrua montanii'i. 22553. 

niger, 22,5,54. 

rcmus. 22505. 
I^itcbee. See LilcJii t^klnensis. 
Lemon (Cblna), 23028. 
Lena eaculenla. 22908. 
Leapedexa sp., 22097. 
Licorice (Cblna), 22870. 
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LUuala pcUata, 22711. 
Ligustrum ap., 2298S. 
Lilac. See Syringa spp. 
Lilium B|)., 22327. 
Lilctii chiiiciiaia. 23202. 
Lonicera sp., 23029. 

maacbil. 22648. 

tiag/ipliylla. 22549. 
Loquat (China), 2297G. 
Loropetalum chincmc. 22982. 
Lycknia fulgena, 23011, 

.Malten. See Maylcnua boaria, 
Mangifera indica. 22070. 
MauKo. AA'blte Alfonso, 2*70. 
ilanihnt glasiovii. 23314. 
Mnple. See Aet^r ep. 
Maytenus boarin, 23272. 
Medicago aratiica. 23280 to 23284. 
denticulata, 22649. 
satira. 22558, 22559, 22784. 
22TSS to 22790, 22834. 
22W0, 22946, 22047. 2294S, 
22940. 22962, 22072, 22973, 
23203. 
MelUotua indica, 23278, 23279. 
MeliiUa mimmflora, 23201. 
Meyer, Frank N., seeils aiwl plnnts se- 
cured, 22571 to 22629, 22fi71 to 
22006, 22.S25. 22.861 to 22873. 22904 
to 22906. 22914, 22915, 22937. 22974 
to 2:1038. 23207 to 23262, 23290 to 
23312. 
Millet, I'earl. See PennUetum amrii- 



ragl. See Elrunine ci 
Mtiaa paradtsiava, 22771, 
Miiitknielon (Ronniania), 22659 to 

22661. 
ilyrii'O nagi. 22004 to 22006, 22078. 

Nothofagm obligua, 23263, 23268. 

Oak (China). 22594. 

Cork. See Quercua avber. 
Oat, naked (Cbinn), 228SS. 232SS. 
Olpfi europnca, 22762, 22703. 
Olive. Chenilall, 22762, 22763. 
Oncnapcmm pp., 22705. 
Orange (Brazil). 22030. 

Canton. 22t(51. 

Ladoo, 22.''i66. 

NnlRii-mlknn, 22870. 

Suntrn, 22567. 

Swatow, 22652, 

sweet (Algeria), 22826. 
Oxytenanthcra abyaiiinica. 2^ri». 

Parnnia albiflora. 22869. 
PalDi, sugar. See SagiicniK pimiatiia. 
I'anicHlaria mageUanifa. 22551. 
i'anicvm sp.. 22665. 

brrgi. 2206.8. 

maj-imum. 22520, 22838. 

miliaceum, 23300. 
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I'anpalam ditatatum. TStiTA. 

Pntagua, See Criniideniliiin patagun. 

I'ea, Held. See I'ituin arcense. 

Pencil (Shflii»;bal), 22tm. 

Peiir (Cliliiu), 22595. 

I'mniKfluia americanum, 22504, 22643, 

22!>43. 
I'eotif. See Paeonia aJbiflora. 
I'ejiijer (Mexk-o). 22803 to 22309. 
Periwinkle. SIndagasoir, 22TK2. 
Persimmon (Cliliw), 22.'«)7 to 22599. 
I'halarls orrutexccns, 22lMfl. 
Pkaacului b\i.. 22945. 

aconitifoUus, 22701. 
angularig, 23210. 23301, 

23304. 
rotflneux. 22797 to 22K02. 
rulgaria, 23293. 23:i02, 2:{3))S. 
PkUadclpkug Bp., 22088, 22803. 
Phleum arvnarlum, 22G69. 

panirnlafinn. 220ftS. 
Phofnlj- dacti/lifera, 22X35 to 22800. 
FhymiMtarhyg nigm. 23S40. 
Fuia obiivala sclireakiaiia, 22909. 
Pine. See PInag gpp. 
PIneUia cochinchincnac, 22813. 
Pinut Bp., 22073, 22080. 

bUiw^"", 22(i91. 2.'i017 to 23010. 
knraU-naia. 23220. 
Pisum an-fttue, 22540, 22037 to 22U40. 
22918, 22930, 23200. 
galiium, 2273S. 
Ptlhef^loblum acle. 22793. 
Plum (China), 22570. 2^77, 22600, 

229S9, 22990. 
Poa af^uattirifnais, 22754, 
PodophvUiim rmtidt, 22552. 
PoiiJar. See Popului sp. 
Pnptilus Bii.. 22861. 
Potato (Clille), 23041 to 23109. 
Prunus sii., 2257fl. 22577, 22000, 22989, 
22900. 
armcniaea. 2258a 
faponica. 22991. 23007. 
Psornh'a mriilifolia, 22737. 
Purraria thunbrrgiana, 22S11. 
PumiiUiti (Italy), 22925. 

(Palestine), 22810. 
Pyrug chincttsin, 22595. 

Qucrcus sp.. 22.').'V1. 

saber. 22655. 
Quillaja saiionarla, 23269. 
Quince. See Cydonia spp. 

Raspberry (Cblna), 2206.1. 

KhunmnH si).. 22012. 22(03. 22873. 

Rliapis fiabclliformis, 22707. 

Ilhvum fill., 23274. 

KAododendron ap.. 22677. 

Ribea sp., 22992. 

RolliTtia orlhiipctala. 22512. 

Ko«a sp., 22615, 22692, 23035 to 2303S. 

xantkina. 22081, 22003. 23a^4. 
Hose. See Rom epp. 
Rubber, Ceara. See Maniliiif gtaziovii. 
l«a 



KubuoBp., 22663. 

msaefoHuK. 23009. 
ifuiMPj! cr(j«pM», 22!)05. 

Sabal sp., 22709. 

Sagurrua pinnatua, 22701. 22041. 

AH?Wfl Si)., 22023. 

Sambiicaa eih, 22581. 

fdtcmosa, 22591. 
fiaiiiiidua trifaJiata, 23315. 
Sapium acbifcmm. 23218. 
Sedge, 22907. 

(China), 22806. 
^(sainum orientate. 23228. 
SeKban aegypllaea, 22735. 

bixpinosii, 22733. 
Soapniit tree. See it^npfnifHS IrifoUata. 
Solanum tubertiaum. 23011 to 2319!t. 
&'opftora japonica. 22il74. 

tomettrusn, 22781. 
Sonjo. See Sorpbuiu. 
Sorglium, Kafir Bed, 22653. 

Kowllimg, Black-IIiitl. 22912. 
Browu. 22911, 
23230, 23231. 
Sorgo (Cape Colony), 22942. 
Chinese. 22913. 
Club Head. 22787. 
unclassified (l.ganda), 22820 
to 22824. 
Soy bean, Ambei-st, 228.85. 
Barchet, 23232. 
black, 22535, 22538, 22C34, 
22SS0. 22899, 22900, 
22919, 22927, 23205, 
23291. 23297. 23306. 
and yellDW, 23?99. 
brown, 23211. 23220. 
Bnelialiot. 22883. 
Butterhall. 22878. 
Flat King, 22875. 
green. 22536. 22537, 22874, 
22A81, 22897. 23207. 23311. 
greeniBh jellow, 2264.^ 23312. 
Okute, 22877. 

smoky yellow. 22644, 22901, 
yellow. 22534. 22633. 22li46. 
22714, 22876. 22879. 22880. 
22SS2. 228,84, 22.8ft8. 22921. 
22922, 2.120S, 23209. 23212, 
23213. 23292, 2.1206. 2330S, 
23305. 
yellowish green, 22920. 
Sptk^ard. Si^e Aralia racemoga. 

raea sp., 22574, 22575. 22590, 22993. 
Squash (China), 22739. 
^'euetlan, 22928. 
ftercnlin foetlda, 22702. 

platanifoJia. 23219. 
Stizolobium sp., 23217, 22923. 
Syringa sp.. 22687, 22606. 23032. 23033. 
iiiiiuren'i^. 22fi(W. 
oblata, 23030. 23031. 
vtiloaa, 22675. 
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Tallow tree. See SaiHum grbiferum. 
TamtirU sii.. 22WJ7. 
Taro (BiirbnduH). 225i;i to 22ri23, 
22M)1 to 22803. 

(Dutch CJuUnui). 22740, 22741. 

(Java). 227110 tu 22770. 
Teff. See tU-agroHtin ahuiitnica, 
Tolulfera pcreinir. 22742. 
Tounatca aimph-t, Z21'2. 
THfoltum Bii., 232SS. 

pratrHM; 2:12X7. 232«). 
Trigiiwlla foenttm-ffrafcam. 23204. 
TritU-um actlUum, 22ai(I. 

potonu-um. Zi-Mr,. 23276. 
Turnip (Finland). 227D«, 22757. 

I'etrowskl, 227r»r>. 

Ulmutsi}.. 22B7K, 22U82. 

pumlla, 22N2S, 2297r.. 
Undeteruiint^, 22.'>73, 2Z)7». 22022, 

22028. 22734, 227Sr>. 2278<f. 228<i2, 

2286ti. 22806, 22iH4. 22080. 22087. 

22900, 23000 to 2.1002. 23004. 230O0, 

23013. 

Vi6«munisp„ 22MJB'. 

iHacriHiphalum. 2207K. 
•ipuliii, 22502, 22B10. 
Iiinirni'i'iuni. 23008. 
Vfcfa faba, 22568, 22060, 23294. 
Vlffna catjana. 22758 to 22700, 22S«8. 
gi'HqaliKdallK. 22047. 22648. 
22740, 22747. 22887. 22902. 
22!I30, 23214. 



rjjmn uiiguiculiila, 22030, 22<a.l, 22715 
to 227;J0, 22003, 221120 to 

22!)3:!, 220;t.S 22008 t(. 22000, 



Walnut (Clilnii). 22005. 

(CJenuanyl, 22.524 lo 22527. 
Persliiii, 220(M) tu 22.'«S.t. 
Watermelon (Chinn), 2:1221 to 23220, 
(I'anaiim), 2274.1. 
iKoinniuilil). 22007. 22li.Vt. 
Weigela (CUlua). 22587. 
Whent (Chile*. 2327.'".. 2327U. 
(Tlliel). 22010. 

XantliiichymtiK tiactoritiH. •JS^*i. ■ 
\nnth<,m,m» »\>.. 22W5. 22910. 

•ngifUu't'iHiim. 22815. 

Yam (India), 22828 lo 22832. 
Yantia (Rarbadofi). 22010. 22513 to 
22523, 22^<1K5. 

Zfa mnyit, 2320T. 
Zinzibcr tiffli-inuli'. •£Sr2G. 
Zl:itphii:t mitira. 22006, 22683 to 22680. 
22914. 
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[Ooatlantd froin ptxe 2 of eotn.I 
No. 78. ImpioTtDK.tbe Qnalltj of Wheat. 1905. Price, 10 cent*. 

79. VarlabtUtj of Wheat Tuletlea In Resistance to Toxic Salts. 190S. Prico, B oenta. ' 

80. A^lcultural EIxploratloDs Id AlgerU. IIMO. Frice, 10 centa. 

81. BvolDtloo of Cellular Btructuros. 190C. Price, G centa. 

82. Qrara Laiuts of the Soath Alaaka Coast. IMS. Prloe, 10 centa. 

83. The Vitality of BnrM B«eds. 190S. Price, B oenta. 

84. Tbe Sends of the BlDesiasaei. 190S. Price, B cent*. 

8«. AfTlcnlture without Irrigation In the Sahara DtKrt. 1005. Price, 8 cants. 

87. DIaeaaa Beslstaace of Potato**. 19«6. Price, S cwiti. 

88. WaerllBeslstlng Adaptations of tbs CotUm Plant. lOM. Price, 10 centa. 

89. Wild Btedlclaal Planta ef the United Statea. 1006. Price, S cent*. 

90. MIscallaneauB Paper*. 1900. Price. 5 centa. 

91. Varieties of Tobacco Seed Dlatributed, etc. 1006. Price, S ceota. 

9t. Fanq Practice with Forais Crops In Weatem Oregoa, etc 1000. PriM, 10 ceota. 

9B. A Kelt Trpe fit Red Clover. 1906. Frlcfl, 10 centa. 

96. Tobacco Breading:. lOOT. Price, IB centa. 

08. Sot Bean Varieties. lOOT. Price, IB cents. 

90. Quick Uethod for DeteimlDatton ot Uolatnre In Qraln. 1907, Price, B cents. 

100. MUcellaneouB Papers. 1907. Price. 2S cents. 

101. ContenU of and Index to Bulletins Noa. 1 to lOO. 1S07. Price, IS ceota. 

102. MlacetlaDeona Papers. ISOT. Price, IB ccnta. 

108. Drj Farming In the Qieat BaalD. 190T. Price. 10 (eata. 

IM. The Uu ot retdspithlc Rocks as Fertllkere. I90T, Price, S cents. 

lOB. Relation ot Compoaltlon of beat to Bnmbie Quallttea of Tobacco. ■ lOOT. Price, 

10 centa, 
108, Sfeeda and Planta Imported. InTentor; No. 12. 190T. Price, IB cMiti. 
lOT, American Koot Drug*. 1907. Price. IS centa. 
108. The Cold Storage of Small Fruits. 1007. Price, IB centa. 

110. Cranberrj DIaeaaes. 1007, Price, '20 cifaU. 

111. Ulscellaneoaa Papera. 1007. Price, 16 centa 

112. Suprarenal Glands In PhTslologlcBl Testing ot Drag Plants. 1907. ' Price, 10 

118. Compatatlre Tolerance of Varloas Plants for Salta Common In Alkali Soils. 1907. 

Price. S cfjits. , 

^14. Bap-Bot and Other Disease* of the Bed Oum.Vl907. Price. IB centa, 
-— - ■ - ■ tor ProtecUon K Public Water Snppllea, 1807. 

as ceAa. 

117, The BeeeMIng ot Depleted Bange and. Native Fattures. 1907. Price, 10 centa, 

118, PemTlan ^Ifatfa. 1907. Price. 10 eenta 

119, The Mulberrr and Other Silkworm Food Plants. 1907. Price, 10 centa 

' 120. Production of Easter Lily Bolba In the United Statea. 1908. Price, 10 ceota 

121. Hlscellaneons Papers. 1908. Pilee, 16 centa, 

122. CurlyTop, a Disease ot Sugar B^ets. 1908. /Price. 15 centa 

123. The Decay of Oranges wblle In Transit frDm California. 1008, Price, 20 centa. 

124. The Prickly Pear as a Farm Crop. 1008. Price. 10 cents. 

126. DiyLaod Olive Culture In Northern Africa. 1008. Price, 10 ; enta 

12«. Nomenclature of the Pear, 1908. Price, 30 cents. 

137. The Improvement of Uonntaln Headowa. 1008. Price. 10 eenti; 

125. Egyptian Cotton Cultute In the Bouthweatem Cnlted States. 1908. Price, 16 

129. Barium, a Cauae ot the Loco-Weed Disease. 1008. Price. 10 cents, 
130., Dry-Land Agriculture. 1008. Prlcr, JO cents, 

181. HlaeeUaneons Papem. IB08. Price, 10 centa. 

182. Seeds and Plants Imported. Inrenlory No. 13. 1008. Price, £0 centa. 

183. Peach, Apricot, and Prune Kemcia aa By-ProductB of the Fruit Industry of the 

United States. 1908. Price, r. centa. 
134, Inllaence ot a Mixture o( Soluble Salts, Prlnripally Sodium Cblorid, upon the Leaf 

Structnre and Traniipl ration of Wheat, OatH, and Barlej-. 1008, Price, 5 ccnta 
J8S. OtcW^ Frnlte In the PlPdmont and Blue RIdee Reidone of Virginia and the South 

Atlanric Stale*. lOOS. Price, 20 cents. 
136. Methods and Causes ol Evolution, 1008. Price. 10 cents. 

187. Seeds and Plants Imported, inventory No. 14. lOOB. Price, 10 centa, 

188. Prodactlim ot Cigar-Wrapper Tobacco under Bbade in the Connecticut Valley. 

1908, Price, 15 cents. 

189. American Ucdldnal Barks, [In press,] 

140. ■■ Spineless ■• Pricklr Pears. IBOO. Price. 10 centa. 

141. Part I. The Relation ot Nicotine to the Quality of Tobacco. 190S. Price. 6 

centa. Part II. The Qranrllle Tobacco Wilt. 1908. Price. B centa. 



142 



Coo^^lc 



ni-nodi,Go(5glc' 



U. S. DEPARTMENT OF AGRICULTURE. 

smuv OP piiKT imusmT— BmiKim so. i4S. 

B. T. GALLOWAY, Oiitf tf Bartaa. 



PRINCIPLES AND PRACTICAL METHODS 
OF CURING TOBACCO. 



W. W. GARNER, 
Physiologist, Tobaccw Investioationb. 



Issued Fesbuabv 16, IfiOO. 



WASHINGTON: 

NHENT PRINTING OFFIOB. 
1909. 



i-nodi,Go(5glc 



BUREAU OF PLANT rNDUSTBT. 

MtvM<WM O"* PaUtohgiM, and Chief of Bnrmu, BoTerly T. G^ow« j. 

PhvtMogiaandPat}uao9itt,andAit(tUvt CItirf of Bartaa, tMMrtF.WooOE. 

Labomlary af Plaal Palluilogj/. En/ia F. Smltli, PatlmloglBt In Chargs. 

FnU DUeaie Imatigatiom, Merton B. Wiito, Psthologtat In Ch»rpi. 

Laboralary of Fmai PaOuAoyn, H&Ten Uelcall, Pathalt^t In Ouigc 

CMton and Track Diteuei and Plant DUtmc Swet, WlUlain A. Orton, Pathologiit In Cbaxgt. 

Paihdiaglcai OotttctiiMi and I'MptaUm Work, Flora W. Patttnoo. Ifrrologm la Chuje. 

PlaM Lift HUloiy InetiUgaUoru, WalMr T. Swli^, FbyiMogttt In ChBrge. 

OoOon Breiaing InratlgaUima, Archlluld D. Shund and DanM N. ahoanuknr, Fh)'9la1<^^ti In Chacgn. 

Tebaea ImeMgatioiu, Aichltwld D. Bbuuel, Wlghtman W. Oanui, and Emut II. HatliewKni, Id 

Cora IntutigaU^tu, Cbaiies P. Hartler, Phydologlit In Charge. 

Allcati and Dravght fietiatant Plant Breeding InvtitlgaHont, Thomu H. K«ulw]', PhfilalDgtrt In 

Saa BacUrlOlan >">^ Voter PvriflaMoit IniieMigaUaiu, Karl F. KeLlerman, Phrslologlat Id Cbarg*. 

Blmamli: Inveainatiotu of Troptral and Suttroplfal Planti, On.taT F . Cooic, Blonomlit In Charee. 

Drug and Petianoai PlaiU and Tia OaUars Incatigatlaiu, RiMlna; II. Trm, Phjilologiat Id ChaiigB. 

PhUiitni LaborxOerji, Lyman J. Briggi, PhTaldst In Cbarge. 

A grlcuUurai TVcJtnoiom'i Natban A. Cobb, Crop Tactmologltt [n Chargs. 

Taxonomk and Range InveiUfoHom, Piedadck V. Covlllc, Botanlit In Chaige. 

Fam Uanofemenl, William J. Splllman, A^cultoilat la Chaiga. 

(Jrainlmeitiirallviu, Hark Allred Caileton, Cereallat <□ Cbargs. 

Arlington Bxperimental Farm anil BorticaUaml Inrettlgationt, Laa C. Cotbett, QoiUcultniJit In 

VegelaUt Taling OarddM, WliUam W, Tracy, ar., SuparlatandsDt. 

Sugar-Beel IncealgalUme, Cbarlea O. Townaand, I'atbologlat In Charge. 

Wetlera AgriciiUund Bxtentton, Carl S. Soofield, Agitculturlat In Charge. 

Drt-Lani AgriaiUuTt Invatigationt, E. Chanolng Chilcott, Agricultuilst !□ Charge. 

Ponulogieal OoBeMuu, auiUyoa B. Brackatt, Pomologlit ia Charge. 

ttdd IiieeMtigaltmi in Po-moioffg, WiUlam A. Ta^rand a. Harold PoirsU, PomotoglaU In Cba^B. 

Sxferimaital Oardent and OnmndJ, Edward M. Bymai, BuparlnUndent. 

Aire^ Seed and Flanl/nlVodaitiaB, David Fairchild, Agricultural Eiplorar In Chaiga. 

Pontge Crop laoeittfalloni, Charles V. Piper, Agro«toIt«lat In Charge. 

Seed LabimUOTji, Edgar Brown, Botanlat In Charge, 

Omfn StaadardiaiHon, John D, Shanahan, Crop Technologlat Id Charge 

SuUroplail Oardcn, Miami, Fla., P. J. WeaUr, In Charge. 

eianl InlrodMcUon Oarden. Chita, Cal., W. W. Tracy, Jr.. Aaalstant Botaaist In Charge. 

Soulh Tezat Oarden, BroanatOti, Ttx., Edward C. Onan, Pomotoglet Id Charge. 

Farmers' Coopef^ive DemomtraUon Work, Seaman A. Enapp, Spedal Agvit In Charge. 

Seed Dittributlan (directed by Ctdef ol Bureau), Lisle Uorrlion, AaalMaot in Oeoaral Charge. 



Tobacco iNVBaniunoNS. 



A. T). BbtiBtl, PitifMosUI: W. W. Qamer, Phytiologiil; and K. II. Hatheweon, Crop Teehnotogltt, 

jointly in diarge. 
W. U. Hhuon, W. V, OreeD, and a, W, Barrii, Crop Tithnali^i. 
J. B. Stewart sod Otto 01»a, Toiam ErperU. 
I. B. Norton. PhfrialoiHt. 

H. WooaleT, R. P. Cocke, J. E. Blohm, H. E. Hares, and D. E. Brown, Spidal AqchU. 
C. L. Foubert, PlwniM Aid. 



lU 



^dbvGoo^^lc 



LETTER OF TRANSMIHAL 



U. S. Department of Aoricdlture, 

BuBEAu OF Plant Industry, 

Office of the Chief, 
Waakiiigton, D. C, October S8, 1908. 
Snt: I have the honor to transmit herewith a m&nuscript entitled 
" Principles and Practical Methods of Curing Tobacco," and recom- 
mend that it be published as a bulletin of the series of this Bureau. 

The proper management of the curing bam requires some knowl- 
edge of the physiological changes which are taking place in the curing 
process. There is a rapidly increasing demand for such information. 
For this reason the bulletin has been divided into two parts, one dis- 
cussing the principles of curing and the second the practical methods 
of curing based on the principles discussed in the first part. 
Respectfully, 

B. T. Galloway, 

Chief of Bureau. 
Hon. James Wilson, 

Secretary of Agriculture. 
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PRINCIPLES AND PRACTICAL METHODS OE 
CURING TOBACCO. 



PART I.-PRINCIPLES OF CURING TOBACCO. 



UTTBODUCTION. 

The tobacco plant is very sensitive to the surroundings under 
which it is forced to grow. Its physical characters, as well as its com- 
position, are greatly influenced by soil, climate, fertilizers, and the 
treatment which it receives at the hands of the growers. The quality 
of the finished product, moreover, depends to a large extent on the 
care and skill which are displayed in the curing and fermentation 
processes. Again, tobacco is subject to the attacks of numerous 
insect enemies and to fungous diseases in the seed bed, in the field, 
in the curing shed, in the packing house, and even after it leaves the 
hands of the manufacturer. Hence, it will readily be seen that the 
greatest care and skill must be used by the grower, as well as by the 
packer and manufacturer, in order to turn out a first-class finished 
product. There are. in fact, few, if any, other important crops the 
values of which are so dependent on the painstaking care, skill, and 
good judgment of the producer. And of the various factors enter- 
ing into the successful production of a superior quality of tobacco, 
none is more important than the proper management of the curing 
process, for a crop of the highest promise may be irretrievably dam- 
aged in the curing bam under unfavorable conditions. 

The tobacco industry has become highly specialized in this country 
and has been made the subject of a great d?al of study and experi- 
mentation on the part of growers; but although the practical side 
of the industry has attained its highest development in this, its 
native, country, it has not received anything like the attention the 
subject merits at the hands of our scientific investigators. This is 
particularly true of the curing process, for while the process in- 
volves many complex changes in the composition and properties of 
the leaf which greatly affect its commercial value these changes are 
for the most part imperfectly understood. As a natural result, 
64764— Bui. 143—09 2 T 
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8 PRINCIPLES AHD METHODS OF CURING TOBACCO. 

progress in the development of satisfactoiy practical methods has 
been slow, and this phase of the industry is, as a whole, still in a 
comparatively crude state. 

Some of the more important principles of successful curing are 
well established, however, and it is to the interest of every grower 
to acquaint himself as far as practicable with the nature of the.se 
fundamental facts. Of course, long experience is essential in this 
as in other features of tobacco growing, but it is also undoubtedly 
true that the experienced operator will be the better able to meet 
the various unexpected contingencies which are sure to arise from 
time to time by carefully studying the underlying principles gov- 
erning the cure. The more thoroughly the grower understands the 
nature of the changes going on in the leaf during the curing and the 
most favorable conditions for bringing about these changes, the 
easier will it be for him to adopt proper methods for securing these 
essential conditions. The hrst portion of this bulletin, therefore, is 
devoted to a discussion of those changes which take place in the 
curing process and the most favorable conditions for accomplishing 
those results. In this discussion the subject-matter has been freed 
from unnecessary technicalities, so that it is hoped it may be read 
with interest and profit by the practical grower. It is further hoped 
that the suggestions made concerning many important phases of the 
subject which have not as yet been worked out may serve to direct 
the attention of intelligent and prt^ressive growers to the need of 
studying further some of these problems. Following this discussion 
of the subject of curing from the theoretical standpoint will be found 
a rather complete, though concise, description of the methods now 
actually in use for curing the various types of leaf produced in the 
different tobacco sections. 

CHANQES IN THE COKPOSITION AND PBOPBBTIES OF THE X-BAT 
WHICH TAKE PLACE IN THE CUBING PB0CE8S. 

If a sample of tobacco taken from the field at the usual time of 
harvesting were dried out rapidly in an oven and manufactured into 
appropriate forms for smoking or chewing, it would scarcely be 
recognized as tobacco by the consumer. Above all else, the grower 
should keep in mind the fact that curing is not simply the drying 
out of tlie leaf but involves a number of other important changes in 
composition, which can only be brought about under certain definite 
conditions. There are several different classe.s of tobacco, each 
adapted to certain trade requirements, and the details of the curing 
are variously modified to .'suit the class to which the finished product 
is to be assigned. By modifying the conditions of curing, some of 
the important properties of the leaf are forced to develop along 
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THE EIPENING OF TOBACCO. 9 

quite different lines. Many of the moat valuable qualities of one 
type may not be at all desirable in another type, so that it is im- 
portant that the grower first actiuaint himself with the trade require- 
ments of the particular type which he can produce to the best ad- 
vantage, and then ascertain as nearly as possible the moat favorable 
conditions of curing for developing the fine qualities of that type. 

THE BIPBKINa OF TOBACCO. 

Soon after the leaves of the tobacco plant reach maturity they 
undergo marked changes in color and other properties and these 
changes constitute the ripening process. The young growing leaf 
has an intense green color, showing that it is quite rich in the nitrog- 
enous constituents which go to make up the living or vital part of 
the leaf and which are active in building up the food supply of the 
plant. At about the time the leaves of the plant as a whole have 
reached their maximum power of elaborating the food supply the 
flower head begins to develop. This food supply, consisting of starch 
and other similar substances, is carried from the leaf into the seed 
head to furnish the necessary food for the development of the seed. 
This accomplished, the leaves have completed their full task and they 
now pass into a period of gradual decay. In practice, however, 
the plant is topped, so that the seeds are not allowed to develop. 
Making a last effort to reproduce itself, the plant now sends out 
secondary shoots or suckers, but these, too, are removed by the grower. 
Under these circumstances, the food built up by the leaves is not 
carried away to other parts of the plant but accumulates in the leaves 
themselves. The result is that both the size and body of the leaf are 
increased. 

The principal indication that the above-mentioned processes are 
taking place is a decided change of color. When the reserve food 
supply of the mature leaf is no longer required for the nourishment 
of other parts of the plant it is deposited in the leaf tissue in the 
form of starch granules, while the green coloring matters are dis- 
solved and carried to the younper, growing parts. This interchange 
causes the appearance of the light-tinted flecks so characteristic of the 
ripe leaf. Moreover, the accumulation of the starch granules in the 
leaf causes it to become brittle, so that it snaps when folded between 
the fingers, another characteristic sign of ripeness. Now the replace- 
ment of the complex nitrogenous constituents, including the green 
coloring matter, by the starchy matter has a most important effect 
on the color, flavor, elasticity, and Snish of the leaf. Indeed, much 
of the success in curing tobacco depends on harvesting it just 
at the right time, when it is neither too ripe nor too green. Thus, in 
the case of cigar tobacco, the brightest, clearest, brown colors are 
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10 PRINCIPLES AND METHODS OF CUBING TOBACCO. 

obtained when the leaves are harvested just before they would be 
called fully ripe. If harvested before this period the colors will be 
dull or " muddy " and too dark, because they still contain too tnucJi 
of the green coloring matters with which the brown coloring sub- 
stances are closely associated. On the other hand, if the leaves are 
allowed to become too ripe, the colors will be uneven and mottled 
and lacking in freshness because of a deficiency of the green coloring 
matters. For the same reasons a green leaf after curing will be tough 
and leathery, while an overripe one will be " strawy " and lifeless to 
the touch. Finally, since the materials which develop the flavor and 
aroma are derived from the green nitrogenous compounds, the fully 
ripe leaf will be deficient in these qualities, while the green leaf will 
possess them much more highly developed. 

It is evident, then, that the lower, fully mature leaves of the plant 
when moderately ripe will be best suited for the production of cigar 
wrappers bright in color and having the necessary elasticity but 
neutral in flavor, while the upper leaves harvested before they have 
fully matured will give the best fillers, having the required flavor 
and aroma but being much darker in color than the wrappers. In 
curing the bright yellow tobacco it is necessary that the leaf be fully 
ripe, for the content of the green coloring matter must be reduced to 
the minimum consistent with the required toughness iu order to ob- 
tain the cured leaf free from green or brown discoloration. 



The details of the curing process are variously modified to suit the 
requirements for the different classes of tobacco, but whatever this 
subsequent treatment may be there are two general methods of har- 
vesting the crop and arranging it in the barn. In the one case the 
leaves are picked from the stalk as they ripen and are arranged on 
strings or sticks suitable for hanging in the curing shed. In the 
other method the leaves are not removed from the stalks, but the 
latter are cut off near the ground and suspended in an inverted 
manner in the haru. Of course all the leaves on the plant do not 
ripen at the same time, so that the tobacco is harvested at such time 
as will give the greatest number of the best leaves at the proper stage 
of ripeness. This necessitates a considerable sacrifice in both bottom 
and top leaves, since the former are overripe and the latter still im- 
mature, but the method saves labor. 

There has been much discussion from a practical as well as from 
a scientific standpoint as to the relative merits of the two methods, 
and each has its advantages and its disadvantages. Both give 
satisfactory results when properly carried out, and the question as 
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to which is the better in any given case must be decided largely by 
the local conditions, such as the amount and kind of the labor supply, 
the bam space available, and the like. In the end the problem 
resolves itself into the question of the relative value of the crop to 
be cured, and nearly all of the highest priced tobaccos are now 
being cured by the method of picking the leaves, generally spoken of 
as " priming." This is more expensive than the method of curing on 
the stalk, but possesses the great advantage that it is possible to har- 
vest all the leaves just at the right stage of maturity, and this fact 
becomes important when the tobacco is produced under a highly 
intensive system involving a large outlay of capital. 

Although, as has been said, both methods are capable of giving 
good results, there are undoubtedly diflferences in the character of 
the cured product as obtained in the two processes. To understand 
the differences brought about by these two methods of curing, we 
must remember that the leaves and the stalks remain alive for sev- 
eral days or even weeks after harvesting, depending on the condi- 
tions which prevail in the curing bam. They are enabled to remain 
alive so long as they retain sufficient moisture by means of the reserve 
food supply which has been stored up. The outer edges of the leaf 
are first killed by loss of moisture, and the unused portion of the food 
supply is withdrawn toward the midrib, which is the last part of the 
leaf to die. "When the leaves are picked from the stalk, of course this 
transfer of the food materials can get no farther than the midrib of 
the leaf, but when the leaf remains attached to the stalk these food 
materials pass into the stalk to keep this alive and to supply nourish- 
ment to the young suckers which are struggling to develop. 

Every one who has cured cigar tobacco on the stalk must have been 
impressed by the remarkable vitality of the stalk itself as well as of 
the young suckers, whereby they remain alive for many weeks before 
the point of starvation is reached. On account of the water con- 
tained in the stalk, which gradually passes into the leaf to replace 
that lost by evaporation, the leaf under these conditions remains alive 
for a much longer period than when separated from the stalk. Since 
a portion of the reserve food supply of the leaf is transported into the 
stalk when the leaf is left attached to the stalk, and since, further, 
the leaf remains alive for a longer period under these circumstances, 
and so itself uses up more of its accumulated food, we should not be 
surprised that leaves cured under these conditions are considerably 
lighter in weight than those cured after being separated from the 
stalk. The most careful experiments on this point have shown that 
picked leaves are about 11 per cent heavier after curing than those 
cured on the stalk. It has also been found that when suckers are 
left on the stalk at the time of harvesting there is a still greater loss 
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in weight by curing the entire plant. We have very little accurate 
information as to the relative effects of the two methods of curing on 
the quality of the leaf, but, other things being equal, it is probable 
that the picked leaves will have more of the so-called " gum " and 
more body than those cured on the stalk. 

In the case of the yellow tobacco, the curing on the stalk is modi- 
fied in that the stalk is split open for almost its entire length. This 
class of tobacco, furthermore, ia all cured by artificial heat, and boUi 
of these circumstances, of course, operate to greatly shorten the life 
of the stalk after it is placed in the bam. Hence there is little op- 
portunity for the transportation of material from the leaf into the 
stalk. But here again curing on the stalk serves to keep the leaves 
living for a longer period than is the case when they are picked. 
This class of tobacco is very rich in starchy matters, and while these 
may not be transported into the stalk they would be more completely 
consumed by the leaves themselves when cured on the stalk. This 
naturally gives a tougher leaf, possessing relatively more gummy or 
resinous matter. At any rate, it is commonly believed by growers in 
the older yellow-tobacco districts that the best plug wrappers can 
only be obtained by curing the leaf on the stalk. Nevertheless, a 
good grade of wrapper is obtained in the newer districts of the yel- 
low-tobacco belt by picking the leaves for curing. 

THE AIB-CTJIUNa PROCESS. 

Apart from the two different methods of harvesting and hanging 
the tobacco in the bam, the method of conducting the curing process 
is variously modified according to the uses for which the leaf is 
intended. These differences in procedure pertain chiefly to the rate 
of drying out of the leaf, and this in turn is controlled mainly by 
the use of artificial heat. The character of the cured product is 
greatly modified by these different methods of procedure, and it is 
necessary to consider separately the types cured with and those 
cured without the aid of artificial heat. In the latter case the process 
is known as air-curing and a large proportion of our finest tobaccos 
is cured by this method. 

Practically all of the cigar tobaccos wherever produced and the 
immense quantities of Burley tobacco grown in Kentucky and 
adjoining States are cured without the use of artificial heat except 
during a siege of very wet weather. The tobacco is placed in the 
bam in the green state, usually after having been wilted, and the 
subsequent curing is controlled simply by opening or closing the 
ventilators as occasion demands. In considering the changes taking 
place in tlie leaf during the curing process, this may be divided into 
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two periods, during the first of which the leaf remains alive, while 
in the second the changes which occur have no connection with its 
life activities. 

FIRST STAGE OF AIE-CURINO, 

The changes which occur during the first period of the curing, and 
which are by far the most important, are dependent upon the life 
activities of the minute cells which make up the body of the leaf. If 
a ripe tobacco leaf is killed outright with chloroform or with heat 
and then placed under normal curing conditions, it does not develop 
the characteristic properties of a well-cured leaf. It is certain, 
therefore, that in order to secure a satisfactory cure the conditions 
must be such that the leaf will remain alive long enough to allow 
these necessary changes to take place. In the curing shed the leaf 
undergoes a slow process of star^'ation unless it is killed prematurely 
by injury, such as bruising, by heat, or by too rapid drying out. Of 
course, the leaf must have food in order to remain alive, and this 
comes from the reserve supply which has been stored up. 

We have seen that the ripe leaf is very rich in starch and that one 
of the important changes in the curing is the disappearance of this 
starch, which is consumed by the living portion of the leaf itself. 
Now, if the leaf is killed by bruising, rapid drying, or heating too 
higli there is no means of removing this starch, and the tobacco is 
harsh, lifeless, and " strawy." The vitality of the tobacco plant is 
remarkable, and parts of the leaf will continue to live for weveral 
weeks in the curing bam under favorable conditions. After the 
starch is all used up it is probable that some of the nitrogenous con- 
stituents are attacked as a last means of prolonging the life of the 
residual living matter. 

Along with these changes in composition the green color is replaced 
by a lemon-yellow. This change from green to yellow takes place 
in all tobacco, whatever the method of curing may be, if it is prop- 
erly conducted. The green coloring matter of the tobacco leaf, 
called chlorophyll, is found in all green plants in very similar, but 
not identical, forms. During the period in which the leaf tis.sue is 
undergoing starvation, this green coloring matter is more or less 
completely changed into colorless substances, and the appearance of 
the. yellow color marks the approaching death of the leaf. If the 
green leaf is killed outright soon after harvesting by bruising or 
rapid drying out, the green color can not be removed by any sub- 
sequent treatment the leaf may receive; but if the leaf remains alive 
for two or three days, even though the green color has not fully 
disappeared, that which remains may be removed by sweating or 
fermentation. 
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It must Dot be thought that the yellow coloring matter is formed 
during the curing process directly from the green coloring material. 
This yellow coloring matter is contained in the green leaf before it is 
harvested and also after it has turned brown. The yellow is simply 
obscured in these cases by the more intense green or brown. In fact, 
the yellow becomes apparent in the overripe plants in the field, and 
when the brown coloring matters are deficient it may still be visible 
after the leaf has been fermented. It is interesting to note that the 
green color is never entirely destroyed in the inner parts of the leaf, 
even after fermentation followed by a long period of aging. 

SECOND STAGE OF AIB-CDKING. 

The full development of the yellow color marks the end of the first 
period of the curing. In the second period the changes which take 
place are not dependent on life processes, and hence can be accom- 
plished in the fermentation bulk as well as in the curing bam. The 
fermentation is, in fact, merely a continuation of the second stage of 
the curing. The changew taking place in this case are for tlie most 
part quite different from those occurring in the first stage of the cure. 
After the leaf is dead, no more of the starch is consumed, nor are the 
protein nitrogenous compounds attacked. The changes consist mainly 
in the further breaking up of the i)roducts formed in the first stage 
of the curing. One of the most important changes is the development 
of the brown color. Here again it must be understood that the brown 
coloring matters are not derived from tlie yellow, nor are they derived 
directly from the green coloring material. They are formed by a 
process of oxidation which does not take place till the cells of the leaf 
are dead. As soon, therefore, as portions of the leaf die they at once 
begin to turn brown, provided sufficient moisture is present. The two 
essentials for the development of the brown color are a supply of 
oxygen, which is obtained from the air, and a sufficient amount of 
moisture. This development of the brown color, which is begun in the 
second stage of curing, is always completed in the fermentation of the 
tobacco, and the chief danger as regards the curing is that the develop- 
ment will proceed too far because of excessive moisture, causing the 
leaf to cure too dark. The amount of coloring matters in the leaf 
probably depends chiefly on the conditions as to soil, fertilizers, and 
climate under which the plant is grown, and so is not under the con- 
trol of the operator in the curing. But the depth of the brown color 
is governed by the extent to which the oxidation is allowed to proceed, 
and this factor can be controlled by regulating the moisture supply. 

It has been explained how the important changes in the first stage 
of the cure can only be effected by keeping the leaf alive for a suffi- 
cient period of time and that once the leaf has been killed these 
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changes can not be accomplishGd by any subsequent treatment. On 
the other hand, those changes occurring in the second stage of the 
curing take place after the leaf is dead and are largely continued in 
the subsequent fermentation. The extent of these changes is gov- 
erned by the external conditions of temperature, moisture, light, and 
air supply. It is quite impossible to control these conditions properly 
in the curing shed, whereas they can be readily managed in the sweat 
room. It is therefore desirable to complete the second stage of the 
cure as rapidly as practicable and then to keep the tobacco compara- 
tively dry until it is ready for fermentation. A great deal of air- 
cured tobacco, especially of the cigar types, is seriously injured in 
quality every year because of the damp or cold weather encountered 
during the last stage of the curing and in the interim before the 
tobacco is removed from the barn. These unfavorable weather condi- 
tions greatly prolong the final drying out of the leaf and cause a sort 
of cold sweat to take place, which prevents a normal sweat in the pack- 
house. It is a common experience among packers to find that tobacco 
cured under these conditions will not heat up properly in the bulk. 

As regards quantity, the most important change in the curing is the 
loss of water. The tobacco leaf normally loses about 75 per cent of its 
green weight in the curing, and by far the greater portion of this loss 
is water. Thus it has been found that 8,000 plants grown on an acre 
of ground in the Connecticut Valley and yielding about 1,800 pounds 
of cured leaf weigh when harvested something like 8 tons, of which 
fully 6 tons are water. To cure tobacco successfully this vast amount 
of water must be removed under such conditions and at such rate as 
will best allow the other important changes to take place. 

THE MOST FAVORABLE C»SDIT10N8 FOR AIR-CnRINQ. 

The question now arises as to the most favorable conditions for air- 
curing and the means of controlling these conditions. It has been 
shown that the principal changes taking place in the first stage of 
curing are due directly to the activities of the living cells while they 
are passing through a period of gradual starvation ; hence, the condi- 
tions should be such as are mo-st favorable to these activities. These 
cells are killed by bruising, so that it is important to avoid injury in 
this way in the harvesting as far as possible. Again, these cells are 
killed by excessively low or high temperatures and by the rapid loss 
of water. The life activitie.s of the tobacco plant practically cease at 
temperatures below 40° F., while they increase as the temperature 
rises, until at about 125° F. the living cells are rapidly killed. These 
activities are also greatly lessened by loss of water and cease as soon 
as the leaf becomes dry. In practice, the most favorable temperatures 
for curing lie between (Jie limits of 60° and 100° F., and the relative 
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humidity should be about 83 per cent. Under these conditions the 
leaf will gradually lose its wat«r, but will never be out of case or 
order and the curing will proceed smoothly. If the humidity becomes 
much higher, pole-sweat will develop on the leaves most advanced in 
the curing, while if the himiidity falls much below this figure the leaf 
will dry out too rapidly. 

In the second stage of the curing, when the leaf begins to turn 
brown, there is no longer any need for keeping the air in the barn so 
moist, and the relative humidity may be lowered to about 80 per cent, 
and later still further reduced to G5 or 70 per cent, until the stems are 
dry. It is desirable to prevent the tobacco from coming into high 
case after curing until it is to be taken down, and it should be stripped 
and packed as soon as passible after the curing is completed. So long 
as artificial heat is not used the temperature will never become too 
high for favorable curing, but it frequently becomes so low as to 
seriously interfere with the process. 

Unfortunately the growers at the present time have very limited 
means of controlling the temperature and relative humidity in the 
bam in the air-curing process. It is indeed a remarkable fact that 
the methods employed in this process are the crudest of all those used 
in curing tobacco, for the operator is almost at the mercy of the 
weather conditions. If the season is too dry, the tobacco "hays 
down " — that is, simply dries out like hay — while if it is too wet, the 
tobacco is seriously damaged by pole-sweat. Of course marked ad- 
vances have been made in this method of curing in recent years, but 
these improvements consist chiefly in the construction of better bams, 
which is only one step in the right direction. It remains for some 
one to work out a practical method of controlling the temperature and 
humidity in the barn when the weather conditions are unfavorable. 
Many thousands of dollars' damage to the tobacco crop results annu- 
ally from lack of means for maintaining the proper conditions in the 
bam during the curing period, and this loss can never be overcome 
until satisfactory means are provided for conducting the cure inde- 
pendently of outside weather conditions. 

All experienced tobacco growers are aware of the serious damage 
likely to result from pole-sweat during the periods of very wet 
weather, but few of them appear to fully appreciate the extent of the 
injury in quality caused by the opposite extreme of excessively dry 
weather. This fact is probably due to the circumstance that injury 
by pole-sweat is of such a character that it is promptly recognized, 
since the"tissues of the leaf are actually di^ntegrated, while, on the 
other hand, tobacco which has been dried out too rapidly is per- 
fectly sound, and its inferior quality is not fully apparent until after 
it has been fermented, when it is likely to be attributed to other 
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causes. Although in this case the value of the leaf is never entirely 
destroyed, the damage is more widespread and of more frequent 
occurrence, so that in the aggregate it probably amounts to more 
than that caused by pole-sweat. The average grower, in his anxiety 
to avoid pole-sweat, is apt to hasten the first stage of the cure far 
too rapidly to secure the best results. 

POLE-SWEAT, OH HOUSE-BURN. 

This disease, which is especially to be dreaded during periods of 
prolonged wet weather accompanied by relatively high temperatures, 
occurs the world over where tobacco is cured without the use of lieat. 
It is caused by some of the lower organisms which attack those con- 
stituents of the leaf which give it toughness and stiffness. As a re- 
sult, the tissues soften and lose their coherency, so that the leaf sim- 
ply falls apart. These organisms are not true parasites — that is, 
they do not attack living matter — so that pole-sweat can not occur 
until after the leaf tissue dies. But of course some parts of the leaf 
may die much sooner than others, so that pole-sweat may appear 
before the entire leaf is dead. Naturally, it first attacks those leaves 
which have been bruised or broken in harvesting. Again, it appears 
first on the lower leaves of the plant, which die more rapidly than 
the upper, greener leaves. Its development is greatly favored by 
crowding the plants or the leaves too closely, thus preventing the 
necessary ventilation. 

The organisms which cause this trouble are not active at very low 
temperatures, so that pole-burn does not appear to any extent in 
cold weather. Furthermore, they only thrive in the presence of an 
abundance of moisture. The three essential conditions for the rapid 
spread of the disease, then, are: (1) Tobacco which has passed 
through the first stage of the cure or which has been killed by bruis- 
ing or other injury; (2) a temperature ranging from 60° to 100° 
F. ; and (8) a relative humidity of 90 per cent or more, which checks 
the evaporation from the leaves, causing them to become soggy. Under 
these conditions it is amazing to note the rapidity with which the 
trouble spreads throughout the barn. Of course, conditions favor- 
able to pole-sweat may exist for short periods without the appear- 
ance of the disease, but it will certainly develop if these conditions 
continue from twenty-four to forty-eight hours. 

True pole-sweat implies more or less decay of leaf tissue, but the 
leaf may be discolored without materially affecting its s<^undness. 
This is caused by short periods of excessive humidity which do not 
continue long enough for the development of the organisms which 
attack the leaf structure. In this case dark-colored oily drops collect 
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on the surface of the leaf, especially at the tips, and when these 
evaporate dark spots are left. Such spotted leaves are almost worth- 
less for bright wrappers, although the tissue is perfectly sound. 

There is no doubt that the remedy for this disease lies in controlling 
the humidity in the curing bam during periods of excessively damp 
weather, but so far no cheap practical method of accomplishing this 
has been devised. It is believed by some growers that ventilation 
affords protection, but if the relative humidity outside of the bam is 
above 90 per cent, ventilation alone can not possibly do any good. The 
whole problem lies in keeping down the humidity, and the only prac- 
tical method of doing this consists in the combined use of heat and 
ventilation. Various means of introducing heat into the barns dur- 
ing unfavorable weather conditions have been tried, and some of these 
have been successful under certain conditions. We have seen that 
either excessive dryness or excessive moisture in the barn during the 
curing process will seriously injure the value of the tobacco. Where 
the color of the product is of importance, injury will result from ex- 
cessive humidity whether or not pole-sweat appears. The control of 
this disease is therefore merely one phase of the more general prob- 
lem of maintaining in the bam the most favorable conditions for 
the development of the finest qualities in the leaf. 

Ara-CDRINO AS AFFECTED BY HEAT AND VENTILATION. 

One of the pressing needs at the present time in the production of 
air-cured tobacco is some adequate means of controlling the tempera- 
ture and humidity in the curing barn whereby the process can be con- 
ducted more or less independently of the outside weather conditions. 
With the hope of stimulating interest in this problem among growers, 
some of the fundamental principles which must be made use «f in 
any practical solution are briefly stated in the following paragraphs. 

Tobacco as it is hung in the barn contains an enormous amoimt of 
water which must be removed by evaporation from the surface of 
the leaves and at such rate as will allow certain important changes 
in composition to take place. So long as the minute cells of tlie leaf 
remain alive they resist the loss of water, so that it is only given up 
slowly unless the surrounding air is quite dry. On the other hand, 
as soon as the cells are dead, marking the end of the first stage in the 
curing, the remaining water is set free and will ooze out to the surface 
of the leaf whether or not the surrounding air be dry. 

Accordingly, the first stage of the cure can be prolonged as far as 
is necessary by keeping the surrounding air moist, while in the sec- 
ond stage the water must be removed as fast as it comes to the sur- 
face of the leaf by keeping the air sufficiently dry if we are to avoid 
injury from pole-sweat or discoloration. At the time the tobacco is 
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huDg in the barn, water is evaporating from the surface of the leaves, 
and this evaporation continues until the surrounding air is saturated 
with moisture. A given volume of air, or, more correctly, the space 
containing this air, is capable of taking' up a certain amount of 
moisture and no more at any particular temperature. Hence, the 
evaporation from the fresh tobacco leaves will soon cease unless the 
surrounding air which has become saturated is replaced by a fresh 
supply of drier air. In other words, we must have ventilation. 

Contrary to the general impression, moist air is lighter than dry 
air at the same temperature, and consequently the saturated air in 
the barn will tend to rise to the top, while the heavier, drier air will 
flow in from the outside to replace it Again, warm air is lighter 
than cold air and will rise, so that when the sun shines on the roof 
of the barn, thus wanning up the upper sections of the inclosed air, 
this warmed air is forced upward by the cooler, heavier air near the 
ground. For these reasons the natural course of ventilation in the 
curing barn is for the cooler, drier air to enter the barn near the 
bottom, pass upward through the tobacco, thus absorbing more mois- 
ture and becoming warmer, thereby growing constantly lighter, and 
finally to pass out of the top of the barn. Of course, if the wind be 
blowing briskly the air may be driven directly through the bam when 
ventilators are opened on the sides, thus providing a sort of forced 
ventilation. 

In moderately dry weather it will be seen that ventilation is all 
that is needed to secure favorable curing conditions, provided the 
temperature is not too low, but that ventilators should be provided at 
the top of the bam as well as on the sides. In very dry weather the 
evaporation from the leaves should be kept in check by having the 
bam built as tight as possible and by keeping all ventilators closed 
during the day. In this case it is well to open up the ventilators 
. during the night in order to insure plenty of fresh air in the bam. 
Unfortunately this precaution against injury from dry weather can 
not be satisfactorily observed under present conditions, owing to the 
danger of pole-bum which would be incurred in case a prolonged 
season of wet weather should follow. Yet there is no doubt that 
many growers allow their tobacco to dry out too rapidly by opening 
all ventilators on dry days. 

■While the rate of curing can be satisfactorily controlled when the 
weather conditions are just right or when it is too dry by proper 
management of the ventilation, it is quite different in either cold or 
very wet weather. If the temperature is low, the curing changes are 
stopped, although the tobacco may continue to dry out. In this 
case the leaf is simply dried and not cured. During rainy or foggy 
weather the air is practically saturated with moisture, and since it 
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can not take up any more it is obvious that ventilation alone is use- 
less under these circumstances. Now, the capacity of the air for 
water v^por is greatly inSuenced by the temperature; thus, at 52° F. 
a cubic foot of saturated air contains 0.00063 pound of water vapor, 
while at 72° F. tlie capacity is increased to 0.00122 pound. By rais- 
ing the temperature of the air 20 degrees we double its capacity for 
holding moisttire. It is obvious, therefore, that if air which is sat- 
urated with moisture enters the bam and if its temperature is raised 
20 degrees the relative humidity drops from 100 per cent to 50 per 
cent, or the air becomes about as dry as on an average bright, sun- 
shiny day. Given some suitable means of maintaining tlie tempera- 
ture in the barn from 15 to 20 degrees higher than that of the outside 
air, combined with proper ventilation, the problem of controlling the 
curing conditions would be solved. 

If the air becomes saturated at any given temperature, any lowering 
of this temperature will cause some of the moisture to be deposited 
in the form of liquid. This is why pole-sweat progresses so rapidly 
when moderate temperatures are followed suddenly by warm, wet 
weather, for the warm, saturated air from the outside coming in con- 
tact with the cooler tobacco is chilled and actually deposits moisture 
on the leaf. For the same reason an insufficient quantity of heat is 
worse than none, for the temporarily warmed air at^rbs more 
moisture from the tobacco in the lower part of the bam, but is cooled 
before it reaches the top and deposits this moisture on the tobacco in 
the upper part of the bam. Consequently, enough heat must be 
supplied to warm the bam up to the top and thus drive out the moist 
air. 

AVAILABLE METHODS OF APPLYING ARTIFICIAL HEAT. 

One of the first essentials is that the heat be produced at the bottom 
of the bam and properly distributed so that in rising it will be forced 
to pass through all portions of the tobacco. Otherwise local cur- 
rents will be set up, while a large portion of the air remains stagnant. 
Herein lies the great objection to the open fires which are sometimes 
resorted to. It is impos.sible to avoid overheating the tobacco hang- 
ing directly over the fires, while that between the fires does not re- 
ceive enough heat. Obviously the greater the number of fires the more 
satisfactory will the result be. This method of applying heat has 
been successfully used in sections where the leaves are picked from 
the stalk before curing, but when the leaves are cured on the stalk it 
has not been found satisfactory. In addition to the uneven distribu- 
tion of the heat and the difficulty of maintaining anything like a 
uniform temperature a considerable amount of space in the barn must 
be sacrificed, for in hanging the tobacco at least a part of the lower 
tier must be left vacant. At best it is only a means of warding off 
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pole-sweat and does not reach (he broader problem of maintaining 
the proper curing conditions in the barn at all times. 

Steam as a source of heat presents many obvious advantages. This 
is apparently the only means of heating whereby the temperature 
can be distributed uniformly and readily controlled. Of course the 
first cost of installing a steam-heating system would be considerable, 
but it would last indefinitely. With a system of this kind the curing 
could be carried out independently of the weather conditions. In 
considering the cost and value of any system of heating it should be 
remembered that protection against pole-sweat is by no means the 
only object to be sought. It rarely happens that the most favorable 
conditions of temperature and humidity prevail during the curing 
season, and there can be no doubt that the value of the crop would be 
materially increased by the judicious use of a steam-heating system. 
The practical question is whether the increase, in the quality of the 
leaf would be sufficient to warrant the use of this system. 

Recent experiments with a system of flues for supplying heat simi- 
lar to those employed in curing yellow tobacco have given promising 
results. Here, again, the principal difficulty to be overcome lies in 
the proper distribution of the heat. The bams used in the flue-curing 
districts are not more than 24 feet square, so that the flues are never 
more than 6 or 8 feet apart. It will be seen that a large number of 
flues, with a corresponding number of furnaces, would be required 
for the barns in the air-curing districts. It would scarcely be prac- 
ticable to set these flues up in permanent form, so that it would be 
necessary to take them down before putting in the tobacco and before 
taking it down again after curing. It is not a difficult matter, how- 
ever, to set up the flues, and they may prove to be the practicable mean 
between the ideal but costly steam-heating system on the one hand and 
the unsatisfactory method of using open fires on the other. 

XODIFICATIONS OF THE AIR-CnBINO FROCESS. 

The air-curing has been discussed mainly from the standpoint of 
cigar tobaccos, but the same principles apply to other types, more 
particularly the Burley tobaccos. The changes which take place in 
the first stage of the cure are of the same cliaracter, but the final color 
changes are somewhat different. Instead of the characteristic brown 
of the cigar leaf the Burley should have a golden red color after 
curing. In each case, however, the brightest colored leaf commands 
the highest price, so that Hurley tobacco, like the cigar leaf, should 
not be exposed to excessive moisture in the last stages of the cure. 

In a few counties of Virginia a type of plug tobacco is produced 
which is known as " sim-cnred tobacco." The tobacco is hung on scaf- 
folds, exposed to the sun for several days, and then transferred to the 
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barn, where the curing is completed without the use of artificial heat. 
This method of curing has not been investigated, and practically 
nothing is known of the differences in composition between sun-cured 
and ordinary air-cured tobaccos. 

THE FLITE-CnBINO PSOCESS. 

The distinctive feature of the flue method of curing is that the 
bam is provided with a system of large pipes through which the 
heated air is passed throughout the curing period. The smoke does 
not come into contact with the tobacco and the cure is completed 
within a few days. One of the principal factors controlling the value 
of the leaf cured by this method is the color, and the two prime con- 
ditions for success in this respect are the right kind of soil and the 
proper control of the curing. The color most desired is a character- 
istic bright lemon-yellow, and, in addition, the leaf should have suf- 
ficient gummy matter to give it flexibility, but it must also be of a 
spongy character, so that it will absorb large quantities of the sauces 
used in manufacturing chewing tobacco. 

CHANGES IN THE COSIPOSITION AND PROPERTIES OF THE LBAF. 

In the flue-curing method, just as in the air-curing process, the prin- 
cipal changes in composition brought about in the curing are de- 
pendent on the life activities of the minute cells in the leaf, and the 
nature of the changes in the two methods is the same. The main dif- 
ference lies in the extent or completeness of these changes. The 
typical bright yellow tobacco at the time of harvesting is riper than 
most tobaccos cured without the use of heat. Partly on this account, 
and also because of the character of the soil on which it is grown, 
this type of leaf is relatively richer in starchy matter and poorer in 
organic nitrogenous materials, particularly the coloring matters. 

Because of the difference in composition, combined with the effects 
of higher temperatures and more rapid drying, the green color is re- 
moved much more rapidly. It is to be remembered that here, as in all 
other types of tobacco, the yellow color is not formed directly from 
the green, but is already present in the green leaf. The rapid appear- 
ance of the yellow color does not afford sufficient time for the trans- 
formation of all tlie starchy matter, and as soon as this stage is 
reached the drying must be hastened so as to pi-event any further 
change in color. Evidently, then, the flue-curing method consists 
essentially in the hastening and shortening of the first stage in the 
air-curing process, while the second stage of the cure, made apparent 
by the development of the brown color in the case of cigar tobaccos, 
is not allowed to take place at all. 
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CONDITIONS ATFECTINO THE RATE OP CUBE. 

It is interesting to note the large number of formulas or rules 
which are in ase in curing this type of tobacco, any of which will 
give satisfactory results in certain cases. This is due partly to differ* 
cnces in the tobacco when harvested and partly to the fact that M 
of these formulas are based simply on the temperature in the bam, 
with scarcely any reference to the humidity, which is really the con- 
trolling factor in the rate of curing. The principal function of the 
artificial heat is to regulate the humidity, and obviously this is also 
dependent on the amount of water in the tobacco and on the prevail- 
ing weather conditions. 

The capacity of the air for- holding moisture, and consequently its 
drying capacity, depends principally on its temperature, and air which 
is already saturated has no drying power until its temperature is 
raised. Satisfactory curing can only be accomplished by proper regu- 
lation of the rate of drying, and this depends chiefly on the humidity 
of the air in the bam. From these facts it is clear that in order to 
maintain a definite rate of drying by controlling the humidity, the 
temperature in the bam must bear a certain relation to that of the 
outside air, and the difference in temperature inside and outside the 
bam will be influenced by the humidity of the outside air. In warm 
weather the temperature inside the bam must be higher than in cool 
weather, and in rainy or in foggy seasons it must be higher than in 
clear, dry weather. 

In addition to temperature there is another equally important fac- 
tor in controlling the humidity in the barn, and consequently the 
rate of drying, and this is ventilation. If the barn were perfectly 
tight, the air within would of course soon become saturated, and 
the inevitable result would be that the tobacco would sweat; that is, 
drops of water would collect on the surface of the leaves. The 
warm saturated air in the barn must therefore be constantly replaced 
by the cooler, less humid outside air, and hence proper means of 
ventilation should be provided. It is astonishing to note the small 
number of growers who fully appreciate the importance of ventila- 
tion. Most bams are built without any provision for ventilation, 
and the only reason that curing can be successfully done in these 
cases is that the barns are not sufficiently tight to prevent the natural 
ventilation caused by the higher temperatures within. Frequently 
this natural ventilation is insufficient, and at the critical moment the 
tobacco is irreparably damaged by discoloration because of lack of 
means of ventilating the barn to remove the excessive moisture. On 
the other hand, there are times when it is desirable to check the 
rate of drying, so that it in important to provide ventilators at the 
top and bottom of the bam which can readily be closed when occa- 
sion demands. 
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HANAOEHENT OF FLUE-CUKING. 

The completion of the curing proper is marked by the develop- 
ment of the yellow color. This transformation from a green to a 
yellow color, along with other attendant changes, takes place while 
the leaf is still living, and if the leaf is quickly killed by heat or by 
being rapidly dried it will be impossible to remove the green color. 
At temperatures above 125° F. the leaf is rapidly killed, so that this 
limit must not be exceeded during the yellowing process. The great- 
est danger in this first stage of the curing, however, is that the leaf 
will dry out so rapidly as to prematurely kill it. After the leaf is 
dry no amount of heat can remove the green color. The yellowing 
process may be accomplished at any temperature ranging between 
80° and 120° F., provided the humidity in the barn be properly 
managed. 

Care must be taken to avoid drying the leaf too rapidly during the 
first stage of the cure, but as it begins to yellow the humidity in the 
bam must be materially decreased by slowly raising the tempera- 
ture and gradually increasing the ventilation. If these two points 
are carefully observed there will be little trouble from so-called 
" sponging " or " scalding," As soon as the leaf has become yellow 
the whole problem is to regulate the drying so as to prevent any 
further change in color. This second stage of the curing, known as 
" fixing the color," is the critical period and requires the closest atten- 
tion. There are two fimdamental facts of the greatest importance 
in this connection, namely, that the brown or red color can not 
appear until the leaf is killed and that it develops only in the presence 
of considerable moisture. 

The appearance of the yellow color indicates that the leaf has 
reached the dying stage, but it still contains a large amount of water. 
When the leaf tissue dies all the moisture within the leaf is released 
and will rapidly move to the surface, so that unless this moisture is 
promptly removed the leaf will certainlj' begin to turn a reddish 
brown color. To avoid this injury to the tobacco the heat must be 
raised very slowly, so as to kill the leaf tissue gradually, and, more 
important still, plenty of ventilation must be provided to take away 
the moisture. The temperature should not be allowed to fall during 
this period. 

In addition to this reddening of the leaf, commonly called " spong- 
ing," which is caused by failure to remove the moisture by sufficient 
ventilation, there is often trouble from a somewhat different dis- 
coloration, known as " scalding," or " splotching," The primary 
cause of this is advancing the temperature too rapidly while the leaf 
still contains much moisture. The rapid increase in temperature 
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kills the leaf cells so rapidly that the water which is set free brings to 
the surface of the leaf some of the coloring matters from within, and 
the result is a bluish black discoloration. 

CVBJSa TOBACCO WITH OPEN FIBES. 

In the districts where heavy shipping tobacco is grown the so- 
called "fire-curing" is almost universally employed. This method 
is really a sort of combination of the air-curing and flue-curing proc- 
esses, differing from the former in that artificial heat is invariably 
applied in the lat«r stages and from the latter in that the heat is 
applied by means of small open fires. The first stage of the cure is 
identical with the ordinary air-curing, and the changes which take 
place are of the same character. After the tobacco has been curing 
for four or five days, either on scaffolds in the field or in the barn, 
small fires are started and only very moderate temperatures main- 
tained for about twenty-four hours. After this the temperature may 
be considerably increased. When the leaf and half the stem are 
cured the fires arc withdrawn and the tobacco allowed to soften up 
again, after which the fires are again started. 

The tobacco in the fire-curing districts is characterized by an 
extremely thick, heavy leaf, very lich in nitrogenous matters, and 
hence it cures very slowly. Before the fires are started the greater 
portion of the starch has been used up, and this change is necessary 
to give the leaf the required flexibility. The low heat which is then 
applied is necessary to hasten the curing, particularly the removal of 
the green color, and to reduce the moisture in the leaf so as to pre- 
vent blistering or splotching when the temperature is advanced. The 
application of heat to this tobacco as soon as harvested would not 
afford suflicient time for the curing changes to develop before the 
leaf became dry. On the other hand, if the removal of the green 
color were not hastened by the use of artificial heat the time required 
for this change would be so long as to cause the appearance of the 
reddish brown color. 

Tobacco cured by this process is exposed directly to the smoke 
from the open fires, and consequently acquires a characteristic flavor 
and odor. The substances of a creosotic nature absorbed from the 
smoke have marked antiseptic properties and prevent the leaf from 
suffering injury in shipment to foreign countries. 
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PART II-PRACTICAL METHODS OF CURING AS 
APPLIED TO THE VARIOUS TYPES OF TOBACCO. 



CIOAB TOBACCO& 

To a certain extent every tobacco plant prodaces the three ctMn- 
ponents of the cigar, the apper leaves being used for the filler, while 
the loirer ones furnish the binder and wrapper. In practice, however, 
the soil and climatic conditions of the different cigar-tobacco districts 
do not produce these three grades of leaf to the same degree of excel- 
lence, so that these districts are generally classified according to the 
particular grade of leaf they produce to the best advantage. Thus, 
the light, sandy soils of the Ckinnecticut Valley produce a thin, fiiie- 
textured leaf especially adapted for wrappers but lacking in the flavw 
and aroma essential for filler purposes, whereas the heavy soils of 
Ohio produce a heavy leaf poorly suited tor wrappers but prized as 
a filler because of its characteristic flavor and aroma. 

The bulk of the cigar-tobacco crop at the present time is grown in 
the States of Massachusetts, Ctmnecticut, Xew York, Pennsylvania, 
Wisconsin, Ohio, Florida, Georgia, and Texas. The finest grades of 
wrapper leaf are grown in a few counties of western Florida, south- 
em Georgia, eastern Texas, and in the Connecticut Valley, while 
Wisconsin is known as a binder State and New York, Pennsylvania, 
and Ohio produce mainly filler grades. All cigar tobaccos are cured 
without the use of artificial heat, and the general methods of pro- 
cedure are essentially the same in all the cigar-tobacco-growing States 
except in the case of the shade-grown types of Florida and Con- 
necticut. The methods of harvesting and curing this type of leaf 
differ sufficiently from those ccanmonly in use to warrant special con- 
sideration. 

CONSTKUCnON OF THE BABN FOB CUBIMO CIGAR TOBACCO. 

Great advances have been made in recent years in the construc- 
tion of bams for curing cigar tobacco, and many of those now in 
use are well adapted to this purpose. The main improvements have 
been in building the bams more nearly weatherproof and in provid- 
ing more efficient means of ventilation. In some sections there has 
been a marked tendency to increase the size of the bams, so that 
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now it is not unusual to find them 300 feet or more in length. The 
chief consideration in this increase of size has been one of economy 
in construction, but it is undoubtedly true that the best barn is 
the cheapest in the end, so that the deciding question should be 
whether the larger bam is better adapted to controlling the curing- 
conditions. So long as the grower is dependent on outside weather 
conditions in curing his tobacco the danger from pole-sweat will be 
greater in the larger barn, because of the increased difficulty in main- 
taining the necessarj- ventilation, so that any gain in economy of 
construction is likely to be more than offset by this danger. 

In building a good bam the two principal considerations to be kept 
in mind are to construct it as nearly air-tight as pcBsible and at the 
same time to provide an efficient system of ventilation, for in the ab- 
sence of any method of supplying artificial heat these constitute the 
only means of controlling curing conditions, A site should be chosen 
for the bam which is thoroughly drained and sufficiently removed 
from other buildings to allow free access of air. It should be as near 
the tobacco field as possible, for convenience in harvesting. A con- 
venient width for the bam is 32 feet, while the length should be some 
multiple of 16 feet if the tier poles, which are 16 feet long, are to- 
run lengthwise of the building. Many bams are built 4 tiers high, 
but the curing can be better controlled when the building is only 3 
tiers high-to the plate. The tobacco should not hang within 3 feet 
of the ground, so that the first tier of poles should be at least 8 feet 
from the ground and the remaining tiers 5 feet apart. Thus, a bam 
3 tiers high will be 18 feet to the plate, or one 4 tiers high will be 23 
feet to the plate. The sills for the frame should be raised at least a 
foot above the ground, resting on brick or stone piers. The roof is 
given a steep pitch and generally carries two additional tiers for 
hanging tobacco, the lower being composed of 4 rows and the upper 
of 2 rows. 

The posts, plates, an<t beams used for the frame should not be less 
than 7 by 7 inches. At intervals of 16 feet posts, frames, and girders 
are set up across the bam the same as at the ends, thus dividing the 
frame into 16-foot sections, known as " bents." The importance of 
building the frame of stout, substantial timbers can be appreciated 
when it is remembered that each bent of the dimensions stated above 
is capable of holding 4,500 plants, which in the green state will weigh 
at least 20,000 pounds. The girders on the ends and on the bents for 
carrying the lower tier of poles should be made removable, while those 
for the two upper tiers should be well braced. The tier poles on which 
the tobacco is hung are 16 feet long and may be sawed out, though 
round poles serve just as well. They must be stout enough to carry 
800 pounds. 
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The boards for the sides and ends should be of first-class quality, 
lined, and of uniform width. All cracks should be battened with thin 
strips about 3 inches wide, so as to malce the structure as nearly 
weatherproof as possible At least every third board should be hung 
on hinges as a ventilator. The boards may be put on either vertically 
or horizontally, and there are numerous ways of arranging the venti- 
lators. I£ the boards are put on horizontally those used for venti- 
lators are hinged from the upper edge and are generally tied together 
by vertical strips, so that all of them may be operated from the 
ground. When the siding is put on vertically those boards used for 
ventilators may be hinged either from the top or side, and in the 
former case are also usually tied together. In any case the ventilators 
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on the sides sliould extend nearly up to the eaves and those on the 
ends should be extended to the roof. There are some desirable fea- 
tures in all of these methods of ventilating, but the vertical system of 
ventilators hinged at the top is more in accord with scientific princi- 
ples and possesses a number of advantages over the others. These 
ventilators furnish better protection from the direct sunlight and 
from the wind, while they always afford the largest opening for ad- 
mission of air near the bottom, which is desirable since natural circu- 
lation is always upward. Extending along the entire length of the 
sides, a horizontal ventilator should be provided at the bottom for 
admitting air below the sills. Comparatively few bams at the 
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present time have any provision for ventilation on the roof, but any 
metliod of controlling pole-sweat in wet weather by the use of artifi- 
cial heat will require some means of pro^ading for the escape of the 
moisture-laden air at the top of the bam, • 

A bam 32 feet wide should have two driveways extending all the 
way through the building, and doors should be provided at each end 
of sufficient size to allow a team to be driven in or out without dif- 
ficulty. Some bams have a greater width, thus affording room for 
three driveways. Again, in some cases, doors are provided on the 
sides op^iing into each bent, but this arrangement is not recom- 
mended, for it greatly increases the difficulty of rendering the struc- 
ture weatherproof. The construction of bams used for curing cigar 
leaf in the southern districts is essentially the same as that of the 
barns in northern districts, except that the ventilators usually con- 
sist of windows at intervals of about 8 feet, 2J to 3 feet wide and 10 
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feet long, suspended at or near the top. A good type of bam 
fitted with a system of horizontal ventilators, which is used in nortli- 
ern districts, is shown in figure 1, while figure 2 shows the typical 
barn in use in the southern districts, 

HAR\ESTISO CKJAR TOB^\CCO, 

In two or three weeks after topping, the plants will begin to ripen, 
as indicated bj' a change in color of the leaf. Light yellowish green 
flecks appear on the surface of the leaf and it snaps readily when 
folded back. To know just when the plants are ready for harvesting 
requires experience nnd good judgment, and much of the success in 
curing will depend on this point. Of course, all the plants do not 
rii^n at exactly the same time, but usually in harvesting no attempt 
is made to swingle out the riper ones iinle?is thej^e occur in well-defined 
areas in the field. Cutting cigar tobacco in the northern districts usu- 
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ally begins about the middle of August and extends through the 
month of September, but the time may vary as much as three weeks 
in different years, depending on the season. 

The stalks are cut with a variety of implements, among which are 
stout knives with hooked blades, an ordinary hatchet, a handsaw, or 
shears with long handles. The hatchet and shears are more commonly 
used, and the latter are becoming quite popular. The handles are of 
such length that the largest stalks can be cut easily and very rapidly. 
The plants are allowed to fall over in such a way as to leave all the 
butts one way in the row and facing those of an adjoining row. This 
greatly simplities the subsequent handling of the plants, which are 
allowed to He on the ground until wilted to such an extent that they 
can be handled without much breaking of the leaves. It is customary 
to wait until the dew is nearly off the groujid before beginning to 
cut the plants in the morning, and care should be taken not to cut 
more during the day than can be handled before night. Tobacco may 
be seriously damaged by lying on the ground overnight, especially in 
case of rain. Due care must be taken also not to allow the leaves to 
become sunburned or blistered during the hottest part of the day. 
For this reason some prefer to cut the tobacco on a cloudy day. 

The old method of stringing the plants on poles in the bam with 
twine has now been almost entirely abandoned, so that nearly all 
tobacco is cured on laths. By the old way the loose plants were 
hauled into the shed to be strung on the poles, while by the new 
method they are placed on the lath in the field. These laths are 
about twice the thickness of ordinary plastering laths, 4 feet 
in length, and generally carry 6 plants. The plants are attached 
to the lath in one of two ways. In the first case, a sharp-pointed 
spearhead is slipped over the end of the lath, by means of which the 
tobacco stalks are pierced through from 4 to 6 inches from the end 
and slipped on to the lath, the latter being held in a hurdle for this 
purpose, as shown in figure 3, In the second case, hooks are attached 
to either side of the lath, on wliich the plants are hung. On one side 
the first hook is placed 6 inches from the end. and on the other side a 
second one is fastened on 13 inches from the end, and so on, the lath 
thus carrying 6 hooks alternately arranged on either side about 7 
inches apart. The plants can be hooked on in this way very rapidly 
and without being damaged, with the additional advantage that they 
are very accurately spaced on the laths. 

Formerly it was the general practice to hang the laths bearing the 
plants on scaffolds in the field for several days before placing them 
in the barn for the final curing, but the more common way now is to 
haul the tobacco directly to the curing shed. The most convenient 
wagon rack for this purpose, which is very simple in con.stniction, i-^ 
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shown in figure 4. If the plants are speared on to the lath, this is 
carried to the wagon as soon as filled, but if the hooked lath is used 
the plants are carried to the wagon and hooked on to this after it has 



been placed in position on the rack. The wagon rack for hauling to 
the barn referred to above is from 28 to 32 feet in length and will 
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•"Ty from 80 to liiO laths of tobacco. As soon as loaded the wagon 
iven directly into the barn and the laths are hung on the tier 
which are about 4 feet apart. 
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The matter of properly spacing the laths on the poles is one of tlie 
greatest importance. This depends largely on the size of the plants, 
but for an average crop the laths may be hung 6 inches apart on the 
top tiers and this space increased downward so that on the bottom 
tiers they He 8 inches apart. The laths are accurately spaced on the 
poles by means of a small block of the proper length, which is carried 
in the hand. Tobacco hung close together cures better in a dry sea- 
son, whereas damage from pole-sweat is correspondingly increased 
in a wet season, but as there is no means of knowing in advance 
whether dry or wet weather will be encountered the best that can be 
done is to follow a middle course. The upper tiers of the bam are 
filled first, the laths being passed up from the wagon by means of a 
fork with a long handle made for the purpose. 

For several days before filling the barn with tobacco the do<ws and 
ventilators should be kept open to thoroughly air out the building, 
and as soon as the bam is full all loose leaves and trash should be 
removed from the floor. It is also a good practice to spread a coat 
of lime over the floor, the object being to prevent any undue fungous 
growth which might favor the development of disease in the curing. 

CITRINO CIGAR TOBACCO. 

The changes in the composition and properties of the leaf which 
take place in the curing process, as well as the most favorable condi- 
tions for accomplishing these changes, have been fully discussed in 
the first part of this bulletin. The great difficulty at the present time 
lies in the fact that we have such limited means of controlling the 
conditions of temperature and humidity in the bam that we are 
largely dependent on outside weather conditions for effecting the cure- 
Nevertheless, it is important to make the best possible use of such 
means as are available for bringing about the highest development of 
the important qualities in the leaf. 

At the present time do artificial heat is used in curing cigar to- 
baccos save in case of danger from pole-sweaf, when charcoal fires 
are sometimes resorted to. The only means of regulating the hu- 
midity in the barn, therefore, lies in the control of the ventilation, 
and the temperature depends solely on that of the outside air. There 
can be no doubt that eventually some practicable means of controlling 
the temperature and humidity by the use of artificial heat will be 
devised, but meantime more or less damage must necessarily result 
every year because of unfavorable weather during the curing season. 

The fundamental principle to be kept in mind during the first 
stage of the curing is to avoid too rapid drying out of the leaf. It 
is certain that many growers, in their anxiety to avoid damage from 
pole-sweat, caused by excessive moisture, injure their tobacco ver 
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seriously by going to the other extreme of drying out the leaf so 
rapidly as not to allow sufficient time for those changes to take place 
which are essential to good curing. As was explained in the first 
part of this bulletin, the essential changes taking place in the curing 
are dependent on the life activities of the leaf, and are therefore 
stopped as soon as this is killed by loss of water. Consequently, if 
the outside air is very dry the bam should be kept closed during the 
day and opened up at night. The object is to keep the moisture of the 
air in the bam quite high until the important changes in composition 
have taken place, as shown by the change in the color of the leaf from 
green to yellow. Warm temperatures also greatly favor these changes. 
Of course, if the outside air is quite humid the bam should be kept 
open during the day, and if it is moderately dry the ventilators 
should be opened only at the bottom. 

As soon as the yellow color develops, the humidity in the bam 
should be reduced, for the development of the brown color which 
soon follows indicates that tbe leaf is beginning to die, and this is the 
critical stage in the cure. If the humidity remains very high at 
this stage for any considerable period, pole-sweat will surely de- 
velop. This is to be especially feared if a season of warm, foggy 
weather sets in, and may soon render the entire contents of the bam 
practically worthless. The only remedy lies in the use of artificial 
heat to keep down the humidity. Ventilation alone will be of little 
avail. The possible methods of supplying artificial heat have been 
discussed in the first part of this bulletin (see p. 20). 

Entirely aside from the danger of pole-sweat, however, there are 
other important reasons why the hiunidity in the barn should be re- 
duced as soon as the brown color begins to develop. The leaf dies at 
this stage and the true curing changes are stopped. .:\J1 further 
changes in composition and properties are such as can be better con- 
trolled in the sweat room, where the ventilation, temperature, and 
humidity can be easily regulated, than in the curing shed. At the 
pre.sent time the demand is for bright colors in wrapper leaf, and the 
longer the second stage of the cure is protracted by a relatively high 
humidity the darker will the leaf be. Again, each time the tobacco 
comes into higli case, after the cure is finished, the color will be 
further deepened. The rational method of procedure, therefore, is 
to maintain a high humidity during the first stage of tbe cure and 
then, as soon as the color has developed, to dry out the leaf compara- 
tively rapidly. After the cure is finished, the tobacco should be 
pievented from coming into high case or order until it is to be taken 
down, so far as this is possible. 

The time required for completing the cure varies from six or eight 
to twelve weekh, depending on the character of the season. As has 
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b«en already stated, quick curing may be depended on to give the 
best results, provided the first stage is not unduly hastened. The cure 
is finished when the midrib of the leaf has dried out so that it will 
snap when bent between the fingers. When the tobacco is ready to be 
taken down, the stalks are still quite green, and would remain so for 
many weeks longer, 

STRIPPING AND ASSORTING CIGAR TOBACCO. 

As soon as possible after the tobacco is cured, the plants should be 
taken from the laths and the leaves stripped from the stalks. This 
can not be done, however, until after damp weather has prevailed long 
enough for the leaf to become pliable, so that it can be handled 
readily without breaking. Tobacco in this condition is said to be 
"in case" or "in order" and weather well adapted to bringing it 
into case is frequently spoken of as a " tobacco storm." Tobacco will 
not come into order, however, if the temperature be very low, even 
when wet weather prevails. If the stalks have been frozen it is well 
to leave the plants hanging until the dripping stops, so as to avoid 
staining the leaf. 

As the plants are taken from the laths, they are piled in heaps on a 
floor of poles or boards, the tips all being turned inward and over- 
lapping to prevent the leaves from drying out. The leaves should be 
stripped from the stalks as soon as possible after the plants have 
been taken down, so as to avoid the heaps becoming heated. All of 
the top leaves are first stripped off and placed in a pile designated as 
" fillers " ; then the next three or four are taken off and placed in a 
second pile called "seconds." Finally, the best leaves are classed as 
"wrappers," all damaged leaves being thrown out. These different 
grades are then tied into bundles, called "hands," using a leaf as a 
binder. The bundles should be made of leaves of uniform length and 
of the same quality, the whole weighing about one-half pound. Care 
must be taken to exclude from the beat grade all leaves showing injury 
or discoloration. After the leaves have been tied into bundles 
these are arranged in bulks on an elevated platform. These bulks 
are built by laying the bundles in two rows with all the butts outward 
and the tips of the bundles in the two rows overlapping somewhat. 
The bulk is covered with oilcloth or other suitable material to prevent 
the leaves from drying out. They must be carefully watched to pre- 
vent their becoming heated, which is particularly liable to occur if 
the leaf is packed down too moist. If heating does occur, the piles 
must he torn down, and rebuilt after the bundles have been shaken 
out. 

Before the leaf is ready for the manufacturer it uiust undergo a 
process of fermentation, commonly spoken of as " sweating," To 
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cariy out this process successfully requires a thoroughly equipped 
plant with adequate facilities for controlling ventilation, tempera- 
ture, and humidity, so that as a rule the growers sell their leaf in the 
bundle to the dealers who make a business of carrying on the fer- 
mentation on a large scale. The tobacco must also be very carefully 
assorted into grades, but the dealer generally prefers to do this him- 
, self in order to secure greater uniformity; and the grower, unless 
thoroughly experienced in the business, does well not to attempt the 
work of grading. This work of grading and fermenting cigar-leaf 
tobacco has become a highly specialized industry, quite distinct from 
the curing process, properly speaking, and so does not require further 
consideration here. 

SHAVE-QBOWN CIQAB-WSAPPEB LEAP. 

In recent years the growing of Cuban and Sumatran types of cigar- 
wrapper leaf under artiBcial shade has become a very important 
industry in portions of southern Georgia and western Florida and in 
the Connecticut Valley. The details of harvesting and curing this 
leaf differ in some important points from those employed for the 
ordinary types grown in the open air, and therefore require some 
further consideration. The bams, however, are of the same construc- 
tion as those used in curing the tobacco grown in the open air, 
except that, since the leaves are picked from the stalk in harvesting, 
the tier poles are only 2^ feet apart vertically. The ordinary type 
of barn can therefore be very readily converted into one adapted to 
the shade-grown leaf by simply placing additional tiers of poles 
midway between the tiers already in position. A bam will hold 
about the same quantity of tobacco whether harvested on the stalk 
or by picking the leaves. 

As has just been stated, all shade-grown leaf is picked from tlie 
stalk in harvesting, and this is done to insure the maximum yield of 
high-grade wrappers. Tobacco grown under shade does not show the 
ordinary signs of ripening so clearly as does that grown in the open 
air, and, moreover, to get the best results it is necessary to harvest the 
leaves before they would ordinarily be considered fully ripe. When 
ready for harvesting the lower three or four leaves are picked by 
hand and packed in baskets lined with burlap. The baskets, as soon 
as filled, are hauled to the curing shed, those exposed to the sun being 
covered with burlap to avoid injury to the leaves. A convenient rack 
for hauling the baskets to the barn is shown in figure 5. The field is 
gone over three or four times before all the leaves are harvested, the 
object being to pick all of them when at just the right stage of 
maturity. 
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In southern districts the leaves are strung on cords attached at 
each end to laths. These laths are of the same length but smaller 
than those used for curing tobacco on the stalk. A notch is made 
with a saw in each end of the lath and one end of the cord is drawn 
into one of these notches, wrapped around the end of the lath, and 
again drawn into the notch. The leaves, 30 or 40 in number, are then 
strung on the cord by means of a large steel needle and the free end 
of the cord is attached to the second end of the lath in the same man- 
ner as in the first case, care being taken to draw the cord sufficiently 
tight to prevent too much sagging. The leaves are strung on the cord 
in pairs, as it were, so that the front surfaces of each pair are face to 
face and the backs face the backs of adjoining pairs. This is done to 
prevent the leaves from sticking together as they curl up from loss of 
water. 



In the Connecticut Valley some growers string their tobacco on 
cords in the manner just described, but a second method of hanging 
the leaves is coming into extensive use. Small, slender wire nails are 
driven through each side of the lath at an upward angle and at in- 
tervals of 2 inches, beginning 4 inches from the ends. This provides 
40 spikelets in all, 20 on each side, and on each of these one leaf is 
hung. The leaves are all hung so as to face outward. In this case 
the leaves hang with their tlat surfaces parallel to the long axis of 
the lath, while those strung on cords hang with their surfaces at 
right angles to this axis. Each of these methods of stringing the 
leaves possesses points of advantage, and it is difficult to determine 
just which is the better one. The work of stringing the leaf is 
usually done by girls or boys, some of whom develop remarkable 
dexterity. The laths carrying the leaves are hung on the tier poles 
MS , C^.lHH^Ic 
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at intervals of 4 to 6 inches, depending on the size of leaf. The 
method of arranging the laths on the poles in the barn is shown in 

figure 6. 

MANAGEMENT OF THE CUBING BABN. 

The changes in composition of the leaf are doubtless of the same 
character as those which take place in curing tobacco on the stalk, 
but less complete than in the latter case. The two important differ- 
ences in the two cases are that the picked leaves cure much more rap- 
idly than those left on the stalk, and the conditions in the barn as to 
humidity and temperature are more easily controlled. Both of these 
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facts are due to the circumstance that the stalks, which contain so 
much water and give up this water so slowly, are not placed in tlie 
barn when the leaves are harvested by picking. 

During the first stages of the curing due care must be taken to 
prevent the tobacco from drying out too rapidly. If the weather be 
very dry, the ventilators should be kept open for only a few hours 
in the morning. Tlie picked leaves are whipped about by the wind 
more readily than those cured on the stalk, and hence the venti- 
lators must be closely watched in windy weather to prevent injury to 
the tobacco from this source. As soon as the brown color develops, 
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the leaf may be allowed to dry out rather rapidly. The leaf proper 
cures down in a short while, but a much longer time is required for 
completely drying out the stems. The picked leaves are subject to 
pole-sweat at the critical stage, the same as when cured on the stalk, 
but of course the danger period is much shorter in the former case. 
Under favorable conditions the curing will be completed in from four 
to six weeks. 

After the tobacco is completely cured it is allowed t« hang in the 
shed until the weather becomes sufficiently moist to soften the leaf 
so that it can be handled without breaking, when it is taken down and 
tied into bundles. If the leaves are strung on cord, this is cut from 
the lath, the leaves slipped to its center, and tied with the free ends. 
In this case the entire contents of the barn may be taken down before 
the tobacco is removed from the laths, these being piled in bulks on a 
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temporary board floor. If the leaves are hung on the nail laths they 
must be stripped off from these as fast as they are taken down and 
tied into bundles in the same way as when cured on the stalk. 

BTTBIiET TOBACCO. 

Burley tobacco requires a fertile limestone soil for its highest 
development. The bulk of the crop is grown in the district embraced 
in the States of Kentucky and Ohio which borders on the Ohio Kiver. 
Burley tobacco is also grown in considerable quantities in parts of 
Tennessee and West Virginia and in a small way in several adjoining 
States. Like cigar tobaccos, it is cured without the use of artificial 
heat except when there is danger of injury from house-burn, or pole- 
sweat. There are many types of barns in use for curing, ranging 
from the small crude log structure to the most approved modem 
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frame building with ample facilities for controlling the v^tilatton. 
These modem bams aie essentially the same as those used in the 
cigar-tobacco districts, which have already been discussed, and so 
need not be further described here. An approved type of bam is 
shown in figure 7. 

HARVESTING BtTRLBT TOBACCO. 

When fully ripe the plants are harvested by first splitting the stalk 
with a knife down about two-thirds of its length, then cutting it off 
near the ground and placing it astride a stick. The sticks are 4 feet 
4 inches long and carry five or six plants, depending on their size. 
These are loaded on a rack similar to that shown in figure 4, hauled 
to the bam, and hung on the tier poles at intervals of about 12 inches. 
Some growers prefer to hang the tobacco on scaffolds in the field for 
two or three days, so as to allow it to become thoroughly wilted before 
housing it. In this case it can be safely hung considerably closer 
together in the bam than when carried directly from the field to the 
bam. 

CURING BrRI,EY TOBACCO. 

The method of curing is the same as for cigar tobacco, and the 
changes which take place are of the same kind. When cured, how- 
ever, the color is yellow to red instead of the characteristic brown 
of cigar leaf. If the weather is dry, the bam should be kept tightly 
closed during the day and open at night, while in wet weather thor- 
ough ventilation is required. If the weather is very damp during the 
curing period, the leaf cures down too dark. Some growers use small 
charcoal fires to dry out the barn when pole-sweat sets in. From 
five to eight weeks are usually required for completing the curing 
process. 

ASSORTING AND PACKING BURIJIT TOBACCO, 

When taken down from the barn, the leaves are stripped from the 
stalk and assorted. The usual grades are (1) sand leaves, (2) trash, 
(3) lugs, (4) bright leaf, (5) red leaf, (6) tips. The three first- 
named grades are used principally for smoking tobaccos, the bright 
leaf for plug wrappers, and the red leaf and tips for plug fillers. 
These different grades are tied into bundles containing from 10 to 
20 leaves and bulked down. The tobacco may then be packed at once 
into hogsheads or it may be allowed to remain in the bulk all through 
the winter, in which case it is hung up in the bam in the spring, 
where it undergoes a sort of sweat or fermentation. In either event it 
is packed under pressure into large hogslieads, which when filled 
hold from 1,000 to 1,500 pounds, and it is then ready for transporta- 
tion to market. 
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BUN-CUBED TOBACCO. 

In a few comities of Virginift in the vicinity of Richmond a type 
of tobacco is produced whidi is much esteemed as a plug filler. This - 
tobacco is cured by a modification of the air-curing process, which 
aeems to develop its characteristic properties. After harvesting it is 
huug aa a scaffold in the field, exposed to the sun until nearly cured, 
Mnd then carried to the bam, where it hangs until ready for stripping. 
If the harvesting is followed by a period of cloudy weather, the 
tobacco, of course, receives little or no sunshine, and the curing ap- 
proaches more nearly that of the cigar and Burley types. 

TBLLOW TOBACCO. 

The yellow type of tobacco can be successfully grown only on light 
sandy soils which are, in general, poorly adapted to the production 
of most other crops. The importance of the character of the soil is 
well illustrated by the fact that small areas on a farm may produce a 
bright yellow leaf of the finest quality, while other portions of the 
same farm will grow only a heavy dark type, suitable for export 
The bulk of the bright yellow tobacco is grown in North Carolina 
and in portions of Virginia, South Carolina, and Tennessee. 

Equally as important as the character of the soil is the manipula- 
tion of the curing process. No other type of tobacco requires so 
much skill, experience, and good judgment for successful curing. 
Lack of attention even for a few hours during the curing may prac- 
tically ruin the entire contents of a bam. The distinctive feature of 
the method used for curing this class of tobacco is the use of flues for 
conducting artificial heat into the bam in such a way that the smoke 
and gases from the fire do not come in contact with the leaf. The 
heating is kept up continuously from start to finish, thereby greatly 
shortening the curing period. Thus, except imder unusually adverse 
conditions, the curing proceeds at a given rate practically independent 
of outside weather conditions. 

CONSTRncriON OF THE BARN FOR CURING YELLOW TOBACCO. 

The type of bam most widely used in curing yellow tobacco is 
comparatively simple in construction and is characterized by its small 
size. These bams are generally, but not always, built square and 
vary ^m 16 to 24 feet in width, inside measurement. It is neces- 
sary that the inside width of the bam be some multiple of 4- feet, 
since this is the distance between the tier poles which extend across 
the bam lengthwise and receive the sticks on which the tobacco is 
hung. The first set of tier poles is placed 9 feet above the ground 
and each succeeding set 2 feet 8 inches to 3 feet higher. The smaller 
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sized barns are usually bnilt 17 fept high to the eaves, and therefore 
contain four sets of tier poles, while the larger ones are frequently 
built 20 feet high and contain five sets of tier poles. Additional 
tiers may be placed in the roof. 

The barns an* generally built of logs, but many frametl structures 
have been erected in some sections in recent years owing to the in- 
creasing scarcity of timber. Allien logs are used, the cracks are either 
chinked with mud or closed with lime mortar. A typical log barn 
is shown in figure 8. If framed barns are built, the cracks should 
be battened with thin strips of boards. Ventilation is usually se- 
cured by leaving openings around the bottom of the bam and by 
cutting small windows in the gable ends near the roof, which can 
be closed when desired. Many barns contain so many cracks and 
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crevices, especially about the roof, that they require no special ven- 
tilators, but such barns are poorly adapted to curing yellow tobacco. 

As explained in the first part of this bulletin, it is important to 
keep the bam tightly closed during the first stage of the curing, 
while in the sectmd stage it is even more important to have ample 
ventilation. These requirements can only be met by building the 
barn as tight as practicable in the first instance and then providing 
a system of ventilators which can be opened and closed ut will. Any 
reasonable outlay to secure these ends will be amply repaid, both 
in saving of fuel and in obtaining a finer quality of cured leaf. 

The heating system consists of a series of sheet-iron flues leading 
from small furnaces placed at one end of the barn. The arrange- 
ment of the flues is comparatively simple, but is variously modified 
in different sections of the flue-curing belt. One of the best arrange- 
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ments for the larger sized barns is that shown in figure 9. The fur- 
naces (Sg. 9, F, F) are built of Rtone or brick and are usually 
about 18 inches vride and 20 inches high, inside measurement. The 
tops are arched and the walls are made sufficiently thick to avoid 
all danger of igniting the walls of the bam. The furnaces are built 
from 4 to 5 feet long, and project on the outside about one-fourth 
of their length. The flues are made in sections similar to ordinary 




stovepiping and are from 10 to 15 inches in diameter. These flues 
are fitted into the ends of the furnaces at A, A, and extend thence 
across the bam to B, B, where they turn at right angles and, con- 
tinuing to C, C, they once more turn at right angles and finally pass 
outward through the wall at D, D. The flues are slightly inclined 
upward throughout their length and pass out through the barn wall 
about 3 feet higher than the mouth of the furnace. A smokestack 
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3 or 4 feet in height, the upper end of which is provided with a 
hood, is fitted to the outer end of the flue. 

This arrangement of the flues is modified in a variety of ways. 
The two flues may be united (see fig. 9, C, C) , whence a single arm 
returns to the side of the bam from which the furnaces enter, thus 
giving three lengths of pipe acjoss the bam instead of four. In 
the smaller bams a single furnace placed in the center of one end 
is often made to supply the necessary heat. In this case a single 
flue leads across the barn and then branches at right angles, each 
arm returning along the side walls, thus simply reversing the last- 
described arrangement. Whatever arrangement is used, the flues 
should in no case be placed within 2 feet of the walls of the bam, 
and they must, of course, be surrounded with sheet tin or other suit- 
able material at the point where they pass through the wall. 

HARVESTING YELLOW TOBACCO. 

There are two general methods of harvesting yellow tobacco, in 
one of which the entire plant is cut, while in the other the leaves are 
stripped off as fast as they ripen. As a rule, the latter method is 
generally used in the newer districts, while the practice of cutting 
the entire plant has many adherents in the older districts. The merits 
of these two methods of harvesting have already been discussed in 
Part I (p. 10). Whichever of the two methoils is used, the leaf 
should be riper before housing than is the case with almost any other 
tobacco. The entire plant should have a yellowish green cast, while 
the leaf should show numerous flecks of a lighter tint in which the 
yellow is more pronounced. To obtain the best colors in curing 
requires that the tobacco be harvested at just the right stage, and 
here experience and good judgment are essential. 

^Vhen the method of picking the leaves from the stalk is followed, 
three or four of the bottom leaves are stripped off at the first harvest. 
This process is repeated three or four times till all of the leaves have 
been harvested. The leaves are placed in baskets and hauled directly 
to the bam or to a temporary brush arbor, which protects them from 
the sun, and are then hung on sticks. There are two ways of attach- 
ing the leaves to the sticks, which are generally cut 4 feet 4 inches in 
length. In the one case a stout cord is fastened to one end of the 
stick and drawn into a notch which lias been previously sawed in the 
end of the stick. A few inches from this end the cord is passed 
once around a bunch of three or four leaves, which will thus hang 
to one side of the stick. The cord is then drawn to the opposite side 
of the stick and similarly passed around a second bunch of leaves, 
the whole process being repeated till the stick is full. Each stick 
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will thus carry from 20 to 30 bunches, arriinged alternately on either 
side. Another method consists in stringing the leaves on a series of 
wires, about 10 inches long, which are attached to the stick with 
small staples at intervals of about 8 inches, as shown in figure 10. 
These wired sticks carry about the same number of leaves as those 
on which cord is used. They pos.sess a serious disadvantage in that 
the tobacco must first be stripped off before it can be bulked down. 

^Vhen the entire plant is harvested the stalk is first split from the 
top down to near the bottom leaves and then cut off near the ground. 
The plants are then inverted and placed astride a stick, each stick 
receiving 6 to 8 plants. The tobacco is loaded on the wagon in 
" coops," or square heaps, with the tips of the plants toward the cen- 
ter, or a better way is to haul it to the barn on a rack, such as is 
shown in figure 4. The sticks are hung from 8 to 12 inches apart on 
the tier poles. 

(TUBING YELLOW TOBACCO. 

The flue-curing process is the only method of curing tobacco in 
use at the present time which affords the means of controlling the 

Fia. 10. — Stick with vlrcH used tn tbe yellow- tobacco dlstrlcta tot baoglog picked leavei 
In the curlDg barn. 

temperature and humidity in the bam. The nature of the changes 
in composition and properties of the leaf which takes place in the 
process of curing and the relation of temperature and humidity to 
these changes have been discussed in the first part of this bulletin. 
A large number of formulas for curing yellow tobacco have been 
used with more or less success, but tlie universal experience has been 
that any formula will require some modification for every curing 
made. The principal reason for this lies in the fact that all these 
formulas are based solely on temperature, which is only one factor. 
To the experienced grower the thermometer is a valuable aid, but 
the condition of the tobacco is watched as closely as is the ther- 
mometer. 

Tlie barn should be completely filled in one day, and wheti this 
is done a thermometer is hung on the lower tier and near the center 
of the barn. Small fires are started in the furnaces and a very mod- 
erate temperature maintained until the leaf is thoroughly yellowed. 
During this period, from twenty-four to thirty-six hours, the bam 
should be kept tightly closed. The yellowing may be accomplished 
at any temperature between 80° and 120° F., and it is well to start 
with the lower temperature and gradually raise it up to 110° or 120° 
F. at the completion of the process. 
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The completion of the yellowing proce^j ends the first stage of 
the curing, and then begins the critical period commonly spoken of 
as " fixing the color/* The sole object at this stage is to remove the 
moisture as fast as it is given off by the leaf, and plenty of ventila- 
tion is essential to success. The tobacco should be closely watched, 
and if particles of water begin to show on the surface of the leaf 
more ventilation is required. Care should be taken that the tem- 
perature does not fall, and the best results are obtained when it is 
gradually increased throughout this phase of the curing until 130° to 
135° F. is reached. If insufficient heat is supplied and, more im- 
portant still, if there is not ample ventilation, the leaf will redden 
or "sponge." If the heat is increased too rapidly while the leaf 
is still full of sap, a greenish black discoloration will develop, which 
is known as " scalding " or " blistering." The nature and causes of 
these troubles have been discussed in Part I (p. 24). The remedy 
lies in a moderate and carefully regulated temperature, together with 
plenty of ventilation. 

The temperature sliould be maintained at from 130" to 140° F. 
until the leaf is completely dried out, which will require about ten 
to eighteen hours after the completion of the yellowing process. All 
danger from sponging or scalding is now past, and it only remains 
to dry out the stems. The ventilators are now closed and the tem- 
perature raised up to 165° or 170° F. at the rate of about 5 degrees 
an hour. This latter temperature is maintained till all stems are com- 
pletely dried out. Some raise the temperature as high as 190° -and 
even 200° F., but this greatly increases the danger of burning up tlie 
bam and contents, an accident which is by no means of rare occur- 
rence. ^\'hen the tobacco is to be taken down the bam is left open 
during the preceding night so tliat the leaf may absorb sufficient 
moisture to bring it into condition for handling. II the leaf can 
be folded in the hand without breaking the stem it is in proper con- 
dition to be taken down without injury. 

HAN1>LIN0 YELLOW TOBACCO AFTER CURING. 

\\Tien taken down the tobacco is carried to the packing house, 
where it is bulked down without removal from the sticks. The bulks 
are built up with all the butts pointing outward and the tips over- 
lapping in the center. The heaps are usually made 4 or 5 feet 
high and may be of any convenient length. In order to avoid injury 
from mold the bullts should be torn down at the end of a week and, 
if desired, rebuilt. This treatment greatly improves the color of 
the leaf and especially assists in bleaching out the green remaining 
in the leaf after the curing. It frequently happens that the entire 
contents of a bam showing a dccitled greenish cast will come from 
''he bulk with a beautiful clear lemon-yellow color, provided the 
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green has not been set by drying out the leaf too rapidly in the first 
stage of the curing. 

When the bleaching prcxsess has been completed the leaves are care- 
fully assorted into from six to ten grades, based mainly on color 
and freedom from holes or spots. Yellow tobacco is classLfied on the 
market into (1) wrappei's, consisting of the most perfect leaves; (2) 
cutters, leaves deficient in color and inferior to wrappers; (3) smok- 
ers, bottom or sand leaves and others bruised or torn and lighter in 
body than cutters; and (4) fillers, everything not included in wrap- 
pers, cutters, or smokers. Bach of these four classes is subdivided 
into two or more grades. The finest grade of wrappers is bright 
lemon-yellow in color and composed of leaves free from imperfec- 
tions and possessing sufficient toughness and elasticity. The next 
best grade is orange-yellow in color, and then comes the light reddish 
brown grade, known as " mahogany wrappers." 

Market prices are greatly influenced by the care and skill used In 
grading yellow tobacco, and this work requires experience and. the 
ability on the part of the assorter to accurately classify colors. Each 
grade is tied into small bunches, or " hands," and the leaf is then 
ready for market. If the market conditions are unfavorable the 
tobacco may be bulked down and kept in this way until placed on the 
market, 

KEAVT EXPORT TOBACCOS. 

The method in use for curing the heavy export type of leaf is a 
sort of combination of the air-curing and the flue-curing processes, 
although historically it is perhaps the oldest of all the methods of 
curing tobacco. The first stage in the curing is carried out without 
the use of artificial heat, and i.s therefore identical with the air -curing 
method, as applied to the cigar and Hurley types. In the later stages 
small fires are kindled on the floor of the barn and the smoke is 
allowed to pass up through the tobacco, thereby imparting to it a 
characteristic odor, as well as materially augmenting its keeping 
qualities. 

The old type of bam used for curing export tobacco is very similar 
to that in general use for curing yellow tobacco. It was built of logs, 
the cracks being daubed with mud. These barns were small in size, 
but were generally built high enough to contain five sets of tier poles. 
In recent years the log barns have been partly replaced by more mod- 
em frame buildings of much larger size. These are provided with 
large doors opening into passageways which lead through the build- 
ing, thus allowing a loaded wagon to be drawn directly beneath the 
tier poles. These tier poles are arranged at intervals of about 3 feet 
-10 inches horizontally and 3 feet vertically, the first set of poles being 
8 or 9 feet above the ground. 
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HARVESTING EXI'ORT TOBACCO. 

The class of heavy export tobacco as a rule matures considerably 
later than the bright tobacco, owing chiefly to the character of the soil 
on which it is grown. By allowing it to stand in the field for several 
weeks after topping there is a decided gain in size and weight of the 
leaf. AVhen ready for harvesting the leaves droop, they are thick 
and heavy, mottled with yellow flecks, and break readily when folded 
between the Angers. As a rule, the plants do not all ripen at the same 
time, so that it is necessary to make two cuttings. It is not desirable 
to harvest the tobacco immediately after a heavy rain, for the reason 
that much of the gummy matter secreted by the leaf is dissolved by 
the water, resulting in a considerable loss of weight. 

In harvesting, the stalk is first split down to within a few inches 
of the bottom leaves and then severed near the ground. As soon as 
sufficiently wilted to be handled without breaking the leaves, the 
stalks are placed astride a stick and are then ready for carting to the 
bam. The sticks upon which the plants are hung are usually i feet i 
inches in length, and each stick carries from six to ten plants, depend- 
ing on their size. The sticks carrying the plants are piled in squares 
on the floor of the wagon for hauling to the barn, with the tips of the 
plants pointing to the center; or a better way is to suspend the sticks 
on a long rack, as shown in figure 4. They are hung on the tier poles 
at intervals of from 7 to 10 inches. Some growers prefer to hang the 
tobacco on scaffolds in the field for several days before housing, in 
which case the plants are placed closer together in the barn. 

CURING EXPORT TOBACCO. 

No heat is used for the first three or four days of the curing period, 
for if applied at this stage the leaf would dry out too rapidly. It is 
important to avoid this drying out of the leaf before the proper colors 
have been developed and other important changes effected. In this 
case the leaf would be starchy and lifeless to the touch, deficient in 
those substances which impart to it toughness and elasticity. After 
the third or fourth day slow fires are .started on the floor of the barn 
and the temperature maintained at !>0° to 95° F. for about twenty- 
four hours. This moderate heat greatly facilitates the yellowing of 
the leaf. As soon as this is accomplished the temperature may be 
slowly increased till 125° or 130° F. is reached and held at this point 
till the leaf tissue is pretty well drie3 out. The fires are then allowed 
to die out, so that the leaf may again become pliable by the flow of 
sap from the stalk and stem. 

This process of alternate drying out and softening of the leaf is 
repeated during several weeks, until the stem and leaf are both com- 
pletely cured. During the first stages of the firing, when the tobacco 
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is still full of sap, too much heat must be guarded against, else por- 
tions of the leaf will be discolored by "scalding," as in the case of 
flue-curing yellow tobacco. If the tobacco remains hanging in the 
bam for any considerable length of time after the curing is com- 
pleted, slow fires should be started during periods of wet weather to 
prevent injury to the leaf from molds and also to prevent too much 
darkening of the color. Frequently the tobacco is improved by bulk- 
ing it down without removing it from the sticks, as already described 
for yellow tobacco. 

HANDLINO EXPOKT TOBACCO. 

When the tobacco after being thoroughly cured has become pliable 
by the absorption of moisture during a damp season the plants are 
removed from the sticks and piled in heaps so arranged that all the 
butts face outward. Beginning at the bottom of the plant the leaver 
are stripped off and tied into small bundles according to grade. The 
poorest grade, composed of badly damaged and torn leaves, is known 
as " lugs." Those leaves which are inferior in color or damaged, but 
better than lugs, are designated as " seconds," while the remaining 
sound leaves are classed as " good." These good leaves are further 
subdivided into several grades, based largely on evenness and depth 
of color. It is also important to assort the leaves according to size, 
so that the same bundles shall not contain both long and short leaves. 
The finest grades are usually put into bundles of only five or six 
leaves, while the bundles of poorer quality may contain eight or ten 
leaves. 

The profits in growing shipping tobaccos depend in large measure 
on the skill and care used in assorting and handling tlie cured prod- 
uct. This class of leaf is sold by sample, and a few badly graded 
leaves drawn for this purpose will necessarily lower the valuation of 
the entire lot represented by this sample. Care must also be taken 
that the tobacco doe» not contain too much moisture when packed 
down, for in this case it will be damaged by mold as soon as warm 
weather sets in. Tobacco offered on the market in this condition will 
only be taken by those prepared to rehandle it. It is far better to 
" reorder " such tobacco by again hanging it in the barn until well 
dried out. It is then ready for taking down again as soon as favor- 
able weather for handling develops. To preserve them in fit condi- 
tion for packing, the bundles are then bulked down on an elevated 
platform and the bulks covered with blankets. 

In a few weeks after being bulked down the tobacco is packed, or 
" prized," into large casks. There is much variation in the dimen- 
sions of casks used in different localities. The bimdles are packed 
in the hogsheads in closed or cylindrical form instead of spreading 
out the tips of the leaves, as is done with some types of tobacco. A 
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screw press is used in packing the casks under the proper pressure. 
These casks or hogsheads contain front 1,000 to 2,p00 or more pounds 
of leaf, depending on the grades, the best grades being packed in 
smaller quantities. The casks are transported to the warehouae, 
where samples are drawn by sworn inspectors ulider state regula- 
tion, and the tobacco is sold at auction. 

FEBIQ1JE TOBACCO. 

Although produced in relatively very small quantity, the type of 
tobacco known as " Perique " is specially interesting on account of the 
peculiar methods used in curing and preparing it for market. It is 
grown only in St. James Parish, La. On account of the soil and 
climate in this region, the tobacco grows very rapidly and is har- 
vested in early summer. The plants are cut during the middle of 
the day and carried directly to the curing shed. They are suspended 
from ropes by means of short pieces of cane driven into the stalks 
at an angle near the basal end so as to form a hook. 

No artificial heat is used in curing Perique tobacco. As soon aa 
the leaf tissue assumes a brown color the leaves are stripped from 
the plant before the stems have cured. The leaves are stripped from 
the plant at intervals of a few days, only three or four being taken 
at a time. The leafy portion is stripped from the green stems and 
made into loose rolls which are packed into a small, square box hav- 
ing a capacity of .10 pounds, A pressure of several thousand pounds 
is brought upon the tobacco in the box and maintained for twenty- 
four hours. The rolls are then opened out and exposed to the air till 
the expressed sap has again been absorbed. The tobacco is again placed 
under pressure and the whole process repeated every twenty-four 
hours for a period of ten days. After this the manipulation is re- 
peated at increasing intervals for several weeks till the leaf is fully 
cured and has assumed a black color. 

Perique tobacco is generally spoken of as being "cured in its 
juices," and under this method of curing acquires a peculiarly fine 
aroma. The sap is repeatedly expressed from the leaf and thereby 
subjected to the oxidizing action of the air. This affords a complete- 
ness of fermentation which is not attained in any of the other meth- 
ods of curing. 

Perique tobacco is assorted into wrappers, fillers, and smokers. To 
prepare it for market the cured product is put up into 4-pound 
cylindrical rolls called " carottes," These are prepared by spreading 
a layer of the leaves, which have been opened out, upon a piece of 
cloth and covering them with a second cloth. The whole is then 
rolled into a hollow cylinder and the ends tucked in and tied. A 
coil of rope is next tightly wound around the roll by means of a wind- 
lass and the oarotte is then ready for market. 
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Pa«*. 

Cutting tobacco, implements 31 

Dampneee. See Humidity. 

DiacolomttoD of tobacco caused by pole-sweat ; 17 

Diyaeea, injury to tobacco in curing 16,18,34 

Evaporation, check by humidity, injury to tobacco 17,19,20,34 

Export tobacco. See Tobacco, export. 
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Blotch, a Serious Disease of Southern Orchardw," by Messrs. W. M. 
Scott, Pathologist, and James B. Rorer. Assistant Pathologist, of 
this Bureau, and recommend its publication as Bulletin No. 144 of 
the special series of the Bureau of Plant Industry. 

Tliis paper contains the first full account of the apple blotch, which 
has recently come into prominence as one of the most serious diseases 
of the southern portion of the apple belt. The life history of the 
fungus causing the disease has been worked out and the source of the 
annual infection determined. 

It has been conclusively diown by the spraying experiments and 
demonstrations carried on by the Bureau for the past three years in 
the Ozarks that the disease can be successfully controlled at a nom- 
inal cost, and the results of this work are reported in this paper. 

The writers wish to acknowledge their indebtedness to the members 
of the Benton County (.\rk.) Horticultural Society for their hearty 
cooi>eration in connection with the field work reported upon in this 
paptT. 

KesixHl fully, B. T. Gali^way, 

Chief of Bureau. 

Hon. James Wilson, 
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APPLE BLOTCH, A SERIOUS DISEASE OF 
SOUTHERN ORCHARDS. 



INTEODIJCTION. 

Following the successful treatment of bitter-rot in Virginia in 
1905 by the Department of Agiiculture, demonstration work for 
this and other diseases was instituted in tlie Middle West in tlie 
spring of 1906. The demonstrations were primarily intended to 
show the best methods of controlling the apple scab and bitter-rot, 
both of which had been reported as very destruetive tliroughout that 
region in previous years, but as the season progressed it was found 
that apple blotch was far more destructive than iippie scab and bitter- 
rot combined, Tlie writers, who wei-e in charge of this demonstra- 
tion work, naturally turned their attention to' an investigation of the 
blotch disease. 

The attention of the Department was first called to this disease in 
1897, when specimens of it were received from Maryland and Texas, 
Mr. M. B. Waite photographed the affected fruits and determined the 
fungus to be a species of Phyllosticta. Since that time specimens of 
it have been received frequently from various parts of the eastern 
X'nited Siates, but in no case was it reported as n serious pest. Upon 
inquiry, however, it was found that it must Iiave Ijcen prevalent to an 
injurious e.\tent in the Ozarks of Arkansas and Missouri for the 
past six or seven years. It has been commonly confused with apple 
scab and the damage done by it altrilmted to scab, which prohiilily 
accounts for its serious nature having been overlooked until recently. 

The disease is well distributed over the eastern half of the United 
States, having been recorded at the Department of ^Vgriculture from 
Alabama, Arkansas, Georgia. Illinois. Kansas, Kentucky, Maryland, 
Michigan, Mis.souri, Nebraska, New Jersey, North Carolina, Ohio. 
Oklahoma, Pennsylvania, South Carolina, Teimessee, Texas, Vir- 
ginia, and West Virginia, but it reaches the height of destructiveness 
in the southern portion of the Ozark plateau. In northwestern Ar- 
kansas and portions of sonthern Missouri 7."> per cent of the crop is 
commonly aifected. and the disease is almost as bad in portions of 
southern Illinois. During September. 190(J, the writers visited many 
of the orchards of Benton County, Ark., and found that fully 50 \k'v 
cent of the fmit in these orchards was rendered unfit for barreling 
66103— BulL 144— 09 2 ^ T 



8 APPLE BLOTCH IN SOUTHERN ORCHABDS. 

by this disease. From these observations it was estimated that the 
loss to the growers in this county alone amounted to $950,000. The 
disease was even worse in 1907, and although the crop was lighter the 
higher price of apples made the loss about the same as in the previous 
year. In 1908 the loss from the disease was immatiirial, owing to the 
failure of the apple crop; however, the few apples that were pro- 
duced were as badly affected with the disease as were those in the 
previous two years. 

An examination made by one of the writers of orchards at various 
points in southern Kentucky and in Tennessee, Georgia, and Alabama 
showed that the disease was veiy destructive in those localities. Not 
only was the fruit of susceptible varieties rendered unfit for market, 
but the trees themselves were badly weakened by the cankers. On 
account of the disease the growing of several varieties well adapted to 
the locality has l>eeii practically discontinued. In certain sections of 
Alabama and Georgia the Ben Davis, Red Astrachaii. Shockley, and 
Yates varieties, which fonnerly did well, have in recent years been 
almost a complete failui-e, owing apparently to attacks of this disease. 

It appears, therefore, that apple blotch is the most destructive 
disease of the southern half of the apple belt. Occasionally bitter- 
rot, as in the year 1900. ovei-shadows all other diseases in destructive- 
ness, but taken year by year aj>ple blotch is moi-e .serious. Fortunately 
the disease is amenable to treatment and can not gain a foothold in 
well-sprayed orchards. It is not sporadic in its nature and must 
accumulate on the twigs si'veral years l)efore a serious outbreak on 
the fruit can occur. 

The disease as it api^ai-s on the fruit was fii-st i-eported in 1902 by 
Clinton," who attributed it to an undescribcd spt'cies of Phyllostictn. 
In li)0;i it was reported by Faurot * as occurring to a serious extent in 
southern Missouri, and in 1900 Crandall,'' in connection with his 
work on liquid versus dust sju-iiying. mentioned a disease which may 
have l)oen the same thing. Scott and t^uaintance,'' in 1907, gave u 
detailed description of the disease on the fruit and tlie results of its 
successful control by spraying. Later in the same year Rolfs* pub- 
lished a description, with recommendations for its treatment. 

The relation of twig cankers and leaf-spots to the fruit blotch 
was first reported by the writers ' in 1907. Almost simultaneously 

aillinots AKTlCiUtiirol Kx|)erinK'iit Stiilloii, Itiitletin Oft. \>i>. l!KUlfi2, plate B, 
flg. 1, a, b, and c. 

"Mlssuuri Stale fnilt Kxjifrfniiml Stjili<m, Bulletin 6, p|). 7-N. 
ellllnnlB ARriciiltural KxiKTiiiieiit Rtiitidii. HullelUi 1(Hi, m*- ilT-'-ls. 
'U. S. neparlinent of ABrtcnltiire. FnrnierM" BuNctln 283. |i|i. 14-lS. flg. 2. 
'.Mtssonrl State Fruit Expi>rlnipnt Stnllim. lUilli'tln Kt, p. Ti. 
' Froceetllogs of tlie Bentoa Countj' (Arkansas) Horticultural S<M-lety. AiiKiiKt 
8, 1007. 
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PBUIT BLOTCHES. 9 

Sheldon " reported observations which had led him to the same con- 
clusions, and in addition he identified the fungus as Phyllogticta 
Holitaria E. & E. Stevens " later in the same year recorded the 
canker form of the disease fr<Hn several localities in North Carolina. 

BESCRtFTION AND BEHAVIOB OF AFFLfi BLOTCH. 

Apple blotch occurs on the fruit, branches, and leaves. Although 
the form on the fruit is by far the most important from an economic 
standpoint, the twig cankers play an important part in the life cycle 
of the fungus causing the disease. 

FHUrr BLOTCHES. 

The first evidence of the disease on the fruit is a very small, in- 
conspicuous, light brown blotch which under a hand lens has the 
appearance of a stellate collection of brown fibers just beneath the 
epidermis. The blotch, spreading radially, increases in size, attain- 
ing a diameter of from one-eighth to three-eighths of an inch, 
sometimes one-half an inch, and becomes darker in color. The ad- 
vancing margin is irregular and jagged and has a fringed appear- 
ance. On very young apples the points of infection occasionally 
show as small water-soaked areas, and in wet weather there may be 
a yellowish gummy exudation from the spots. MTiere the spots are 
numerous they often coalesce and form large blotches, which may 
cover half the apple or more. The fungus kills only the superficial 
cells (the epidermis and outer perenchyma), so that the continued 
growth of the uninvaded tissues beneath results in a cracking of the 
diseased areas. The cracks thus formed, though usually about half 
an inch long, may girdle the fruit and extend to the core. The 
cracks often intersect, foiTning a cross. The character of the spots 
varies somewhat on different varieties. There are all gradations, 
from those on the Missouri variety, which are quite large, much 
fringed, and smooth, to those on the Limbertwig, which are small, 
compact, and often umbonate. An occasional spot somewhat rec- 
tangular in shape may be decidedly sunken and quite black, with a 
definite margin. {See PI. I, figs. I and 2, and PL II, fig. 2.) 

Within a few days after the spots become visible, black pycnidia 
begin to develop on the diseased areas. Three or four to many occur 
on each spot, and they may be scattered promiscuously or grouped on 
a small blister cracked around the margin. 

The general effect of the blotche-i on the fruit is to mar its appear- 
ance and render it unfit for packing. Moderately affected fruit, 
especially if not badly cracked, may be evaporated, but much of it 

" Science, ii. b., 26, No. G58, jip. 183-185, August », 1907. 
* Science, a. s., 26, No. 673, pp. 724-725, November 22, 190T. 
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10 APPLE BLOTCH IN SOUIHERN OBCHABDS. 

can not be used for this purpose, owing to the difficulty of paring, and 
is a total loss except where it can be used for vinegar. A large per- 
centage of the affected fruit drops prematurely, and unless utilized 
immediately becomes a total loss. 

TWIG CANKEB8. 

The fungus attacks fruit i^purs, twigs, and rapidly growing shoots, 
producing characteristic cankers. On fruiting branches these cankers 
are small and rather inconspicuous, being about one-eighth of an inch 
wide and one-half an inch or more long. (PI. I, fig. 4.) They first 
apl^ear as small purple or blackish blotches. As they increase in 
size they become brown in the center, retaining a purple margin, but 
may finally become gray. The bark soon cracks around the cankers, 
especially along the lateral edges. On rapidly growing shoots, par- 
ticularly water sprouts, the cankers have the same general appearance 
as on fruiting brandies, but are much larger, often measuring an inch 
or more in length and sometimes girdling the stem. (PI. I, fig. 3.) 
The longitudinal cracks apjiear not only along the edges but through 
the cankers, giving them eventually a rough and scurfy appearance. 
This is especially noticeable on those which are two or three years 
old. Cankers with spore-bearing pycnidia are first formed on the 
current year's growth during the summer and fall. The fungus lives 
over winter in the canker, and during the following spring extends 
its growth, enlarging the diseased area, and produces new pycnidia 
on the advancing margin. Tliis growth may continue for several 
years, as fresh spores have been found on cankers evidently three or 
four years old. Frequently, liowever, the canker is cut off from the 
healthy ti.ssue by cracks, dries up, and later the wound may heal over. 

As a rule these cankers do not materially injure the tree, killing 
only a few small branches and watoi' sprouts, but in the case of some 
varieties they are so numenms and extend so rapidly that they kill 
the large branches, and even the main limbs as well, A block of 
200 Northwestern (Jreoning trees at Lanagan, Mo., has l)een practi- 
cally destroyed by this disease. When visited by the writers in the 
spring of li)07, the fruiting wood, water shoots, and even larger 
limbs were nhnost completely covere<l with cankers, and many of 
them were girdled, so that the trees presented a very ragged and 
sickly appearance. (PI. II, fig. I.) So far as the writers have 
observed, this is the only case in which trees have been killed by the 
diseasi", but frequently Missouri. Limbertwig, and Red Astrachan 
trees become so badly affected that much of the bearing wood is killed 
and the trees are materially weakened. 

In lOOfi Mr. II. W. (iipple, of Tientcmviile, Ark., called the attention 
of the writers to a disease which often kills a large percentage of 
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the fruit budn in late summer, eripocially on Limbertwig, Missouri, 
and Ben Davis trees, and suggi'sted that possibly the apple-blotch 
fungus was also responsible for this trouble. An investigation 
showed that both the apple-blott^h fungus and the black-rot fungus 
{Spfuwropsvf Tnalorwrn. Peck) were present in the diseased buds. 
Observations in the orchard and culture work in the laboratory 
showed that the apple-blotch fungiis extended down from diseased 
leaf petioles into the twigs at the base of the buds, which were soon 
killed. It was found that Sphaeropsis soon invaded the diseased buds 
and perhaps assisted in killing them. This trouble begins to sliow 
about midsummer and becomes more pronounced as the season 
advances, sometimes injuring the fruit buds of a few varieties to 
such an extent that the crop the following year is almost a failure. 
During IDOT a similar diseased condition of Winesap buds was 
found to be common in Arkansas and Missouri. As this variety 
is practically immune from the Phyllosticta disease, some doubt was 
thrown on the conclusion given above. Cultures from these diseased 
AVinesap buds nearly always developed Sphaeropm malomm, but 
failed to show the presence of Phyllostict-a. It would seem, therefore, 
that at least in the ca,se of the A\'inesap the black-rot fungus is 
capable of killing the buds without the aid of the apple-blotch 
fungus. However, a further investigation of the cause of this 
trouble is desirable. 

LBAF SPOTS. 

The spots on the leaves caused by the apple-blotch fungus arc irreg- 
ular, light brown, yellowish, or whitish, and quite small, measuring 
one-sixteenth inch or less in diameter. Each spot bears one to several 
small black pycnidia. These diseased areas are scattered promiscu- 
ously over the surface of the leaf, and frequently occur on the veins, 
midrib, and petiole. (PI. I, fig. 5.) They are so minute that several 
dozen may occur on a leaf without attracting attention and perhaps 
without material injury, but in severe cases they become conspicuous 
by their numbers, several hundred frequently occurring on a 
single leaf. The badly affected leaves may drop prematurely 
or die and turn brown on the tree. The latter condition results from 
a girdling of the petiole by the fungus, and often in midsummer 
such susceptible varieties as the Missouri and Limbertwig show tufts 
of brown leaves involving half or more of the foliage. This results 
in a weakening, and in many cases the death, of the fruit buds for 
the following year's crop. However, as a leaf-spot di.sease it is of 
comparatively minor importanc<^, tlie common leaf-spot being caused 
by S phiernpsh jnalorum Peck, whic^h produces much larger spots. 
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12 APPLE BLOTCH IN SOUTHERN ORCHARDS. 

INFECTION PERIODS. 

The twig cankers in which the apple-blotch fungus passes the win- 
ter are undoubtedly the chief source of infection. During the wann, 
moist weather of spring the fungus resumes activity and soon be^iis 
to produce spores, which ooze from the pycnidia in enormous quanti- 
ties. These are readily carried by rain and other agents to the young 
fruits, twigs, and leaves, producing the first spring outbreak of the 
disease. According to observations made by the writers in the 
Ozarka during the past three years, infections begin to take place 
from four to five weeks after the petals have fallen, and the blotches 
on the fruit appear about three weeks later. In 1906 the apple 
petals were off by April 29, and the first spots on the fruit were 
observed on June 26, two months later, while in 1907 the petals were 
shed by March 31, a month earlier than the previous year, and the 
first blotches were seen on May 31. Although the most extensive 
outbreak occurs at this early period, infections continue to take place 
throughout the season, young spots being commonly found on the 
fruit up to picking time. 

As is the case with other fungous diseases, outbreaks of apple 
blotch are more or less dependent upon weather conditions, although, 
unlike bitter-rot, it develops in cool as well as in warm weather. 
Rains or heavy dews are necessary for the germination of the spores 
and the spread of the fungus from the twigs to the fruit. 

SnSCEPTIBII.ITY OF VARIETIES. 

There is a great range in the susceptibility of difi'erent varieties 
to apple blotch, some being almost immune, while others under the 
same conditions become badly affected. Of the commercial varieties 
grown in the Ozarks, the Ben Davis, Missouri, and Limbertwig are 
most subject to the disease, the entire crop of these, especially in old 
unsprayed orchards, often being destroyed. The disease is equally 
bad on other varieties, such as the Northwestern Greening, Smith, 
and Maiden Blush. On the other hand, the Winesap, Jonathan, York 
Imperial, and some others, are almost immune. 

The following is a list of varieties, given in the order of their sus- 
ceptibility to the attacks of this disea,se. As this list is based solely 
upon observations made by the writers during 1!)06 and 1907, mostly 
in the Middle West, the arrangement is more or less tentative and will 
probably have to be changed somewhat when further studies are 
made : 

Badly affected. — Northwestern Greening, Missouri, Ben Davis, 
Limbertwig, Red Astrachan, Smith, Maiden Blush, Lawver, Shock- 
ley, Clayton, Willow, ^Vrkansas Black, and Gano. 
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Moderately affected, — Oldenburg, Benoni, Arkansas, Bradford, In- 
frram, Collins. Minkler, Rambo, and Golden Russet. 

Slightly or not at all affeHi-d. — Grimes, Winesap, Jonathan, York 
Imperial, and Red Reese. 

In addition to those mentioned in the above list the writei-s have 
observed the blotch in various sections on the following varieties: 
Sherman, Shannon, Arkansas Pippin, Bough, Baldwin, ^Vhite Pear- 
main, Yellow Newtown, Smokehouse, and Xorthern Spy; also on tlie 
wild crab apple {Pirug coronaria) in Pennsylvania. 

CAUSE OF THE DISEASE. 

The apple-blotch disease is caused by a fungus belonging to the 
genus Phyllosticta. Olintim," in l!)0:i, after having siibniilted speci- 
mens of this fimgns to both Ellis and Peck, conchided that it wa^ 
a new species. However, in 1007 Sheldon " identified it as Phyllon- 
tirta aoUtariti E. & E.. which was described in 1805'' on leaves of 
the wild crab apple [PiriiK loroimria L.). Shehlon did not examine 
the type siwcimens. but found that the six)res of the apple-blotch 
fungus, on the wild crab as well as on the common apple, agreed with 
Ellis and Everhart's description. 

Through the kindness of Dr. W. A. Murrill, assistant director of 
the New York Botanical (Janlcns, the writers were able to examine 
the type collection of PhylJoith-tn aoUtaria, and found that the 
spores were practically identical with those of the apple-blotch 
fungus (PI. Ill, fig. ,">) and that the spots on the leaves were of the 
same character as those described alwve on the leaves of the common 
apple. 

I.IFE lIlSTtmV (IF THR fTNOlS. 

In 1906. when the writers first !>pgnn to study the apple-blotch dis- 
ease, verj- little was known of the fungus cunsing it. It was supposed 
that this fungus lived over winter in the fniits mummified by the 
tlisease and that these mummies furnislied the source of infection 
for the new crop. An examination of a large number of such dis- 
eased fruits revealed so few spores that they could not be considered 
an important source of infection. The fungus evidently does live 
over winter in the mummied fruits and in the spring makes an abor- 
tive attempt to produce either perilhecia or pycnidia. but as yet no 
ascospores and but few pycnospores have been obtained from this 
source. It was necessary, therefore, to look elsewhere for the source 
of spring infection. 

'lAv.: dt. 

*EI1iH aiMl Ki-erbart. I'n>cee(llii([K "f Academy of Natural ScieticfB of I'IiIIr- 
delpbla, 1.SW5, |i. 430. 
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In September, 1906, the writers found apple-twig cankers caiiseil 
by a fungus which appeared to be the same as the apple-blotch fun- 
gus. The fungus from these twig cankers and that from the spots 
on the fruit grown in the same kind of medium under the same con- 
ditions w<'re so similar in all respects that one could not be distin- 
guished from the other. Moi-eover, spores from both agreed in color, 
fchape, and size. It seemed evident, therefore, that the two diseases 
were caused by the same fungus. For like rea-sons it was suspected 
that the fungiis causing the leaf spots and petiole cankers found asso- 
ciated with the twig cankers was also the same. (PI. Ill, tigs. 2, 3, 
and 4.) Definite proof of this was obtained by inoculation experi- 
ments made in the following year. 

In the spring of 1!)07 at tlie tune the first fruit infections were 
taking jjlace spores were found oozing in great quantities from 
pycnidia on the twig cankers, strongly indicating that these cankers 
formed tlie principal source of infection for the first outbreak on 
fhi- fruit. 

Under favorable conditions the sjxires which are carried from the 
cankers to the young fruits, twigs, and leaves may germinate in fif- 
teen hours, giving rise to one or two germ tubes, which soon pene- 
trate the epidermis and form a much-branched mycelium. In the 
fi'uit the gi-owth of the fungus is slow and restricted to n few layers 
of cells just beneath the skin. The mycelium spreads out from the 
point of infection in a somewhat stellate manner; the invaded tissues 
turn brown, producing the characteristic blotclies as seen on the sur- 
face. In a short time the fungus begins to produce pycnidia, or small 
receptacles in which spores are borno. (See Pi. Ill, fig. 1.) These 
pycnidia develop beneath the epidermis and appear as small, black, 
raised point.s. When mature, they rupture the epidermis and emit 
the spores, which are nbjointed from short sporophores, through a 
small opening called an ostiolum. 

The spores ai-o ovoid to elliptical ovoid, hyaline, unicellular, and 
measure 8 to 10 by 5.5 to 6.5 /t. They are enveloped in a gelatinous 
sheath, which is frequently prolonged at the apical end into a thread- 
like appendage. (See PI. Ill, fig. 4.) These appendages are as a 
rule rather inconspicuous, usually difiicult to discern on spores from 
dried material, but readily seen on those that have just reached ma- 
turity. They vary in length, but are generally about twice as long as 
the spore. They are apparently of the same nature as the appendages 
which occur on the conidia of Guignard'ia vaccinii Shear and G. 
hifhrc/iu (Ell.) V. & R. as described by Shear." The writers have 

'V. R. I K-imrtmeiit <if .\grk-iilturt", Bureau of Plaut Industry, Bulletin 110. 
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observed similar appendages on the spores of Phylloaticta minima 
(B. & C.) E, & E., the fungus which causes the common maple leaf- 
spot. 

The pycnospores, which are pi-oduced in great abundance on young 
green fruits until nearly niidsumnier, germinate readily and under 
favorable conditions may reinfect the fruits, twigs, and leaves. Aa 
the fruit approaches maturity spore production ceases, although 
pycnidia-Iike bodies continue to be formed. It is possible that this 
is an attempt on the part of the funj^s to produce an ascigerous 
stage, bnt an examination of a great quantify of diseased fruits both 
in the fall and in the following spring has failed to reveal any asci. 
The coneeptacles are filled with irregular cell-like bodies rich in pro- 
toplasm, which may be abortive asci. 

The growth of the fun^is <m the twigs is confined to the bark, 
where it kills the tissues and forms the cankers previously described. 
The forniation of pycnidia begins soon after the cankers are visible 
and continues throughout the season as the cankers increase in siza 
These pycnidia produce spores in great abundance which are similar 
in all respects to those from the fruit and, like them, as shown by 
inoculation experiments, may infect fruit and leaves. The fungus 
is perennial in the cankers, enlarging the diseased areas from year to 
year. 

CULTURAL CHARACTERS, 

The fungus grows well on nearly all ordinary culture media, such 
as potato, apple, prune, and corn-meal agar, sterilized potato cylin- 
ders, beans, rice, corn meal, and apple twigs. On agar the vegetative 
growth is quite characteristic, producing an irregular dark gray mass 
of mycelium, which in its compact radiating appearance suggests the 
blotches on the fruit. (PI, III, fig, 10.) The fungous growth is very 
dense but quite restricted. The mycelium is for the most part em- 
bedded in the agar and is greenish black, but the fungous mass has a 
grayish appearance on accoimt of tufts of short, hyaline hyphse, which 
are produced over the surface. On apple wood, rice, and com meal 
the growth is more extensive and less compact than on agar. 

The mycelium is made up of profusely branched, anastimosing, 
septate, thick-walled hyphae about 2.5 p. in diameter. (See PI. Ill, 
fig. 9.) 

The fungus does not fruit freely on culture media, and so far the 
writers have been able to secure spore-bearing pycnidia only on ster- 
ilized apple wood and corn-meal agar, Pycnidia-like bodies are 
formed in great abundance on all media, but these are for the most 
part sterile. In apple-wood cultures the fimgus generally fruits well, 
producing little groups of pycnidia rich in spores. 
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INOCULATION EXPERIMENTS. 

To show that the fundus which causes the twig cankers is also Ihe 
cause of the fruit blotch, a series of cross-inoculations was under- 
taken during the season of 1907. Owing to the press of other work 
the writers were unable to devote much time to these experiments, 
so that the results are not all that could be desired. The first inocu- 
lations were made on June 26, after the main natural infection period 
had passed and dry weather had set in. 

As spores could not be obtained in sufficient quantities from the 
pure cultures then on hand, fertile pycnidia were carefully picked 
from thoroughly washed young cankeris on the twigs and crushed in 
sterile water, thus liberating tlie spores. An examination of drops of 
this liquid showed that it was rich in spores of the. canker fungus. 
Hnd cultures made from it proved to be free from other fungi, but, as 
might be expected, were slightly contaminated with bacteria. This 
fluid, containing spores from young cankers, was applied with an 
atomizer to the fruit and foliage of a Ben Davis tree in a young 
orchard just beginning to bear, in which the disease had not yet 
gained a foothold. The fruit and foliage of another tree in the same 
orchard were sprayed with steiilized water containing spores obtained 
in a similar manner from pycnidia on the fruit. A third tree wa?-' 
sprayed with sterile water as a check. Although this experiment was 
made in a period of dry weather, the effects of the inoculation began 
to show in about a month. On July 24 numerous small blotches 
were found on the fruits which had been inoculated with the canker 
spores, as well as on those inoculated with the fruit-blotch s|>ores. 
The characteristic spots on leaf blade and petiole were also found on 
iKJth trees. A careful examination of the cheek tree, as well as of » 
number of others in the same orchard, revealed no such blotches or 
leaf spots. As the season ndvanwd the blotches increased in size, 
and when the crop was picked on September Z, the following data 
were obtained : 

Tree 1. inoculated with canker spores, gave 34 apples affected with 
a total of 114 blotches and r>2 sound apples. Many of these hitter 
were not inoculated l>ecause they were in the top of the tree and could 
not be reached with the atomizer. (See PI. IV, figs. 1 and 2.) 

Tree 2, inoculated with spores from the fruit blotches, gave 14 
apples affected with a total of !)7 blotches and 4 sound apples. 

Tree 3. check, gave a total of .W apples, only one of which was 
affected, and that with only one blotch. Another adjacent tree bore fil 
apples, none of which were atfected. 

No cankers were found on the twigs of either inoculated tree, owing 
perhaps to the hardened condition of the bark brought about by the 
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dry weather. However, the writers have not yet determined the con- 
ditions necessary for twig infection. 

FKEVENTIVE UEASURES. 

The experiments and demonstrations conducted by the writers in 
1906 show that the apple-blotch disease may be controlled by proper 
applications of Bordeaux mixture," and these results were confirmed 
by similar work in 1907. In order to determine the number of appli- 
cations required and the time at which they should be made the fol- 
lowing experiments were carried out at Bentonville and Gravette, 
Ark.: 

8FRAYINQ EXPERIMENTS AT BENTONVILLE, ABK. 

In the orchard of Mrs. Sneed, at Bentonville, a block of eighteen- 
year-old Ben Davis trees which were badly affected with the disease 
the previous year and which are said to have never been sprayed before 
was divided into seven plots of six trees each and sprayed with Bor- 
deaux mixture. Twelve trees were selected as checks and left un- 
treated. The crop, including windfalls, from three trees in each plot 
and from six check trees was sorted with reference to blotch into 
diseased and sound fruit and the apples in each class counted. The 
treatment given and the results from each plot are presented in 
Table I. 

Table I. — Reaultt of experimenU for the control of apple blotch ore Ben Davis 
trees, Bcntonrille. Ark., 1907. 
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In studying this table it should be remembered that the season was 
a month earlier than normal and that April 27, the date of the first 
application, corresponds to about May 27 of the previous year, both 
dates being respectively about a month after the jietals had fallen. 
Moreover, it should be borne in mind that the weather turned dry 
about the middle of June, after which the rainfall was very light, so 
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that but few infections took place during the remainder of the season. 
The last two applications, made on June 15 and July 5, were there- 
fore of little value in the control of the disease; but during a season 
of ordinary rainfall infections take place throughout the season, mak- 
ing late spraying necessary for proper protection, as was demon- 
strated in the previous year's work. 

The most striking feature of this e.xperiment, as shown in the table, 
is the effect of the first application, made thirty days after the petals 
fell. The disease was successfully controlled in all the plots which 
received this application, while more than half the crop of the plots 
on which it was omitted was affected. This will be clearly seen by 
comparing the results from Plots 2 and 5, both of which received 
three applications, the only difference being that the treatment of the 
latter was not begun until three weeks after that of the former. The 
crop of Plot 2 shows only 3.7 per cent of diseased fruit, while 68,5 
per cent of that on Plot 5 was affected. Plots 3 and 6 may be simi- 
larly compared. The crop of the check trees was almost wholly de- 
stroyed by the disease, 90.3 per cent of the fruit being affected. This, 
when compared with Plots 1 and 2, in which less than 5 per cent of 
the crop was diseased, shows very strikingly the good results from 
timely applications of Bordeaux mixture. (PI. V, figs. 1 and 2.) 

This exx>eriment was practically duplicated on a block of Ijimber- 
twigs in the same orchard, and the results are given in Table II, 
which follows. 

Table H. — RchiiUk of rxpcrimrats for the control of apple blotch on lAmber- 

ttnig triTS. Iteitfonrillc, Ark., UiOl. 



Apr. 27 ' May 2Z 



'r; 



June 16 Jul; 5 



The results on the Limbertwig trees, as shown in this table, were 
about the same as those obtained on the trees of the Ben Davis variety. 
Again the importance of the first application, April 27, is emphasized, 
the disease being controlled on all plots receiving this treatment. 
Plot 2, which received three applications, beginning on April 27, 
had only 5.1 per cent of the crop affected, while Plot 5, which re- 
ceived the same number of treatments, though beginning three weeks 
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later, had 67.7 per cent of the crop affected. (PI. VI, figs. 1 and 2.) 
This emphasizes the fact that in order to control the disease the treat- 
ment must be given before infections take place. 

8PRAY1N0 EXPESlMENTa AT flHAVimE, ARK. 

At Gravette, Ark., in the orchard of Mr. P. A. Rodgers, a combined 
experiment and demonstration was conducted. A block of 120 large 
Ben Davis tfees was divided into 5 plots of from 12 to 40 trees each, 
Plots 3 and 4 constituting a demonstration of 60 trees. Plots 1 and 
2, from which poor results were expected, were limited to a dozen 
trees each, and Plot 5, the check, consisted of 12 trees. Early in 
the season 3 average trees in each plot were selected and at picking 
time the crop, including all windfalls, was sorted and counted. The 
results are given in the following table. 
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The results here confirm those obtained in the Bentonville orchard, 
and show that the application made on May 2, just before infection 
began, was more important in the control of apple blotch than all the 
others combined. Plot 4, which was sprayed according to the dem- 
onstration schedule, had only 7.1 per cent of the fruit affected with 
the disease, while 32,9 per cent of the fruit was diseased on Plot 2, 
which had the same treatment, except that the second application 
was made on April U, a week after the petals fell, instead of on May 
2, three weeks later. 

In the spraying demonstrations conducted in 1907 the disease was 
as thoroughly controlled as in the previous year. At Gravette, in 
the orchard of Mr. J. T. Oswald, a block of 125 verj' large Ben Davis 
trees was sprayed April 7, May 3, June 6, July 6, and August 7, five 
applications in all. Twenty trees were left imsprayed as checks. 
The fruit from 9 average trees of the sprayed block was sorted and 
counted and 95,4 per cent found to be free from blotch, while a count 
of 3 check trees showed only 34 per cent of the fruit free from the 
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disease. The results of the demonstration in the Rodgers orchard are 
shown in Table III, of which Plot 4 was given the demonstration 
treatment. The sprayed block yielded 92.9 per cent of sound fruit, 
and the checks only 44.0 per cent. 

The spraying not only protects the fruit but the twigs as well, thus 
preventing the formation of cankers, the chief source of infection for 
the fruit. The value of one season's treatment in this connection 
was shown in experiments conducted in the orchard of Mr. H. W. 
Gipple, at Bentonville, Ark. Trees left unsprayed in 1906 and 1907 
had 64.C per cent of the 1907 crop affected with the disease, while 
trees sprayed in 1906, but left unsprayed in 1907, had only 27 per cent 
of diseased fruit. As shown by an examination of the trees, very 
few new cankers were formed on the trees sprayed in 1906, which 
undoubtedly accounts for the smaller amount of fruit infection in 
1907. It would seem, therefore, that a few years' thorou^ spraying 
might exterminate the disease from an orchard. 

BTRENOTH OF BORDEAUX MIXTURE FOR APPLE BLOTCH. 

In the experiments reported in this paper Bordeaux mixture com- 
posed of 5 pounds of bluestone and 5 pounds of lime to 50 gallons 
of water was used. In several other experiments conducted by the 
writers various strengths were used, and It was always found that 
the weaker mixtures were uniformly less effective against both apple 
blotch and bitter-rot. However, the mixture containing 4 pounds of 
bluestone controlled these diseases almost as well as the stronger one 
and has the advantage of l>eing slightly less injurious to the fruit 
and foliage. It also developed from these experiments that an excess 
of lime in the Bordeaux mixture was slightly advantageous in respect 
to injurj', the 4 4 ■^>Q mixture causing somewhat more injury than 
the 4-6-50 mixture. All things considered, the following formula 
is perhaps best for general use : 

4 iMjuiiilB of bluestone. 

4 to jiomids of stone lime, 

TiO Knilons of wiiter. 

To this should l>e added 2 pounds of arsenate of lead or 6 ounces of 
Paris green for the control of the codling moth and other insects. 
If a good lime which will entirely slake into a smooth paste is used, 
4 pounds ai-e sufficient, but if the lime is poor or partially air-slaked 
a or 6 pounds, or even more, may be required to get the least possible 
injury. 

The usual directions for preparing Bordeaux mixture by dissolving 
the bluestone in one vcsm'I. sinking the lime in another, and diluting 
ciuh with half the required quantity of water before pouring them 
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together through a strainer into the spray tank should be followed. 
For extensive operations an elevated platform large enough to accom- 
modate the necessary barrels and tanks and high enough to allow the 
two diluted solutions to run by gravity into the spray tank or into 
a supply tank is almost indispensable. To facilitate the preparation 
of the mixture in large quantities stock solutions of bluestoue and 
lime should be made," 

Most of the spraying was done with a gasoline power outfit, such 
as is shown in Plate IV, figure 3, although a hand outfit of the 
50-gallon barrel type was used in a part of the work. The power 
machine was equipped with two 35-foot leads of discharge hose for 
the operators working from the ground and one sliorter length (about 
15 feet) for the use of the man in the tower spraying the tops of 
the trees. Each lead of hose was attached to a 10-foot bamboo spray 
rod fitted with a double Vermorei nozzle deflected so as to direct 
the spray inward and downward. 

BECOHHENDATIONS POA THE CONTSOL OF APPLE BLOTCH. 

As the principal infection period comes from four to six weeks 
after the petals have fallen, it is necessary for the control of this 
disease to have the fruit protected at this time, and as scattering 
infections continue to take place throughout the season a coating of 
the fungicide must be maintained tmtil picking time. The number of 
applications necessary to afford this protection will depend upon the 
season, wet weather naturally requiring more than dry. 

Ordinarily four applications of Bordeaux mixture will control the 
disease: The first, three to four weeks after the petals have fallen, 
which corresponds to the second application in the treatment of the 
codling moth; the second, about four weeks later, and the third and 
fourth at intervals of three weeks thereafter. The second and suc- 
ceeding applications correspond with the treatment for bitter-rot, so 
that one course of treatment will control both diseases. While the 
disease can be readily controlled by the proper methods, very careful 
and thorough work is required. 

A few days' delay in making the first application may result in an 
entire failure, and unless all the fruit is reached and well sprayed 
only partial success may l>e expected. The inner and higher portions 
of the trees, which in practice are often mi.ssed, should be thoroughly 
sprayed, as well as the outer and lower portions. 

Neglect of pruning is conducive to the development of the disease. 
The fungus accumulates on the numerous twigs, branches, and water 

' Far fuller information reimrdlDp; tbe preparation of tqiraylntc mixtures, see 
U. S. Department of Agriculture, ('amiL-rs' Bulletins Kus. 1^43 and 2S.3, 
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sprouts of unpruned trees, and these are an ever present source of in- 
fection for tiie fruit. Careful pruning will not only remove a Jarge 
portion of the diseased twigs but will greatly facilitate thorough 
spraying. 



The treatment for apple blotch conforms closely to that for apple 
bitter-rot and with one or two additional applications all the other 
important fniit and leaf troubles may be controlled. The follow- 
ing course of treatment is therefore recommended for orchards in 
southern sections, especially where ajjple blotch and bitter-rot occur. 

First application. — ^Vhen the cluster buds are well out, just before 
the blossoms open. This is the first treatment for apple scab and is 
of special importance for badly scabbing varieties, such as the Wine- 
sap, Arkansas, Arkansas Black, and Red June. It may be omitted 
from the Ben Davis, Gano, Jonathan, and York Imperial, which scab 
very little or not at all in most southern sections. This application 
also constitutes the treatment for the spring canker worm. 

Second application. — Immediately after tlie petals fall. The work 
may be commenced when about two-thirds of the petals have dropped 
and should be finished within a week or ten days, that is, before the 
calyx lobes close. This constitutes the second application for scab 
and the first for the codling moth and is the most important treat- 
ment for both. 

Third application. — Three to four weeks after the petals have 
fallen. This is the first and most important application for apple 
blotch and is the second treatment for the codling moth. 

Fourth application. — Eight to nine weeks after the petals have 
fallen, or not later than June 2r>. This is the first treatment for 
bitter-rot, the second for blotch, and the tliird for the codling moth. 

Fifth appUration. — Two to three weeks after the fourth applica- 
tion. This is the second treatment for bitter-rot, the third for blotch, 
and is also imi)ortant for the codling moth. 

Sixth applicafion. — Three weeks after the fifth application. This 
is the last treatment for bitter-rot and blotch and is important to pre- 
vent late infections. It is also very important for the control of the 
second brood of the codling niotJi. 

The course of treatment given above is intended for the control of 
all the important apple troubles, such as scab, bitter-rot, blotch, leaf- 
spot, codling moth, and canker worm, and does not apply to all 

°Mr. A. I<. Quaintaace, of the Bureiiu of Kntumology, is tlie autborltf for 
that portion of this schedule of treatmeote relating to the codling motb. 
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varieties alike. For example, the Winesap, which scabs badly but 
is not susceptible to bitter -rot and blotch, should be g^ven the first 
three applications, but need be sprayed thereafter only for the codling 
moth, using the arsenical alone. On the other hand, in the treatment 
of the Ben Davis, which does not scab in the South but is very sus- 
ceptible to apple blotch and sometimes rots badly, the first applica- 
tion may be omitted except in restricted localities where the spring 
canker worm is a pest ; and in the second application the formula may 
be reduced to 2 or 3 pounds of bluestone and 3 or 4 x'O"'"'-'' of lime to 
50 gallons of water in order to reduce the Bordeaux injury as much 
as possible. 
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DESCRIPTION OF PLATES. 

Pr-ATE I. {Frontlapierc.) Apple lilotcb on fruits, twlEs, and leaf. 1, — A, mature 
Beu I>avis apple alTected with blotch. showliiK the f!eneral character of the 
lilolchea and the crniL'king of the fruit rniified hy the diaeaae. 2. — Two 
Reu Davis appleti about one-third gniwn. shou-Iiifi; the dlneaae na It appears 
on badly Infected fruit about «lx weeks after Infection. 3. — Portion of a 
water sprout from n Llmbertwlg tree, showing ennhers tn different stages 
of development. 4. — Twig of bearing wood from u Ben Davla tree, show- 
ing numerous cankers on and near the fruit spurs, fi. — A leaf from a 
Missouri tree, showing leaf 8i>ots aud petiole cankers caused by the apple- 
blotch fungus. 

Plate II. Fig. 1. — View of n Xorthweateni Ureeiiing orchard In which the 
trees have been practically killed by ajiple-blotch cankers on the small 
shoots and larger limbs. Fig, 2.— Six Bpn Davis apples about one-third 
grown badly affected with blotch. 

Pi.ATE III. Microscopic and cultural characters of the apple-blotch fungus. 
1. — A vertical section of a single pycnldluui from a spot on a Ben Davis 
apple, showing pycnoapores In various stance of development X 18.'i. 2, 
3, 4, and 5.— Mature pycnus])orea of the a[)ple-blotch fungus from varloua 
tiour«<s, showing apjiendageK X TOO. (2) I'roui leaf spot on MiSBoiirl 
apple leaf; (3)froni canker on IJmhertwig water sprout; (4) from blotch 
on Ben Davis apple; (5) from tyiie specimen of Phytlogticta xoUtaria 
E. & E., on leaf of I'l/ritK iiiriintirla, G, T, and S.— Germinating s|)ores X 
700. (0) lu potato agar; (T) in apple agar, twenty-two hours after 
sowing; (St same spore as figure 7, seventy-eight hours after sowing. 
ii.^Mycellum of ai)ple-bli)tch fungus from eorn-uieai agar culture X 370, 
10. — Two colonies of the apple-blotch funguH one mouth old growing la 
apple agar, 

Pt.atr IV, Fig. 1. — A Ben Davis apple, showing blotches produced by Inocula- 
tion with s|)ores from twig cnnkers. Kig, 2,— A Oano apple, showing 
blotches resulting from natural Infection. FIk, 3.^ — A iK>wer spraying out- 
fit lu o|)eratlou, 

PijiTE V. Fig. 1. — Entire crop of aiiples from a Ben Davis tree sprayed three 
times, begliming at the right jierlod ftir the control of the disease. The 
apples in the basket, 3.70 |)cr cent of the crofi, are the only ones affected 
with the dl!<eiise. Fig. 2.— Entire wop from an unsprayed Ben Davis tree 
In the same orchard an ihi> apples shown In llgure 1. The apples In the pile, 
!H.3« jier cent of the cro|), are nil affected with blotch, 

Pijltf. \I. Fig. 1.— Entire crop of apples from a I.lmbortwig tree sprayed three 
times, beginning at the right |H>rlod. The apples in the basket, 5.1 per 
c<'nt of the crop, are the only ones affected with hiotch. Fig. 2. — Entire 
crop from a LImbertwIg tree in the same orchard as the apples shown Id 
figure 1 sprayed three times, but the first apiilicatloii made too late. All 
tlie ai>|ik's In the right hand pile, 07.7 iwr cent of the crop, are affected with 
blotch. 
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VEGETATION AFFECTED BY AGRICULTURE 
IN CENTRAL AMERICA. 



IHTBODtroXZON. 

That climate and other natural conditions of existence have had 
their influences upon the development of civilization in different 
parts of the world has often been recognized, but relatively little 
study has been fi;iven to the corresponding influence of man on his 
environment. The two questions are in many ways inseparable, for 
we can hardly gain a correct idea of one without taking the other 
into account. 

Savages who live by hunting and fishing or upon wild fruits, seeds, 
and honey may occupy a tropical region without seriously disturbing 
the previous balances of organic nature; but no careful observer of 
the agricultural aborigines of the Central American countries can 
doubt that they have had very definite influences upon their sur- 
roundings, or that influences of the same kind have been exerted for 
long periods of time. 

Humboldt and other geographical writers have reported the exist- 
ence of very diverse types of vegetation in different parts of Central 
America, and have proposed various geological and meteorological 
explanations of the distribution of the different kinds of plant life, 
the dense tropical forests, scatt«red growths of pine and oak, open 
grass lands, and cactus deserts. (PL I.) 

As a matter of fact, these varied types of vegetation are not re- 
stricted to particular altitudes or to particular geological forma- 
tions. There are open fire-swept grass lands near sea level and at 
many different elevations, and even on the upper slopes of the highest 
^'olcanic peaks. Similar wide ranges of altitudes and conditions are 
shared by the pines, oaks, and other trees which represent various 
stages of a general process of reforestation. Cacti thrive in barren 
places near the coast and also on the high interior plateaus. 

That the geological and meteorological influences are often very 
important need not be denied, but their effects can be correctly esti- 
mated only when the other factors of the problem are considered, 
not by taking it for granted that the present conditions repre- 
sent, or even approximate, the primeval state of the country. T^nless 
72058— Bull. 145—09—2 7 
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8 VEGETATION IN CENTRAL AMEBICA. 

we can form a definite idea of the original conditions we can not 
expect to judge of their influence on primitive man, nor can we 
determine what effects man has had upon the vegetation and other 
natural conditions. We need what might be called a bionomic base 
line, an idea of the conditions which existed before man came upon 
the scene, the conditions which would again supervene if the human 
inhabitants were withdrawn. 

To invoke other tlian the human agencies to account for the present 
lack of forests in many parts of Central America is superfluous, for 
the destructive abilities of the Indians are everywhere in evidence, 
Keforestation is everywhere going on, but the Indians are also busy 
cutting down and burning the woody vegetation. If the burning over 
of the land were limited to areas ready for planting the general re- 
sults would be far less disastrous, but the fires are usually allowed to 
spread wherever there is fuel to carry them, and large tracts of land 
are thus kept in a permanently barren condition. At night in the 
farm-clearing season the burning mountain slopes gleam with lines of 
li^t like the streets of distant cities. By day the sky is darkened 
and the air is heavy with smoke. That r^ions now so barren as the 
valley of Salama in central Guatemala may be artificial deserts 
cleared by human agency can readily be understood when the facts 
are viewed at first hand. The devastation which can be worked in a 
single com-plantirjg season will go far to convince the careful ob- 
server that the native methods of agriculture have wide-reaching 
effects. 

The Central American Indians are extremely conservative people. 
Even those who have learned to speak Spanish and to wear European 
clothes still continue to follow their own primitive systems of agri- 
culture without any appreciable change. WilJi the exception of a 
limited use of wheat and of broad beans at very high elevations, no 
European field crops have been adopted by the Indians, much less any 
European methods of cultivation. Thus the present conditions may 
be relied upon as giving us a correct idea of the agricultural influ- 
ences which have long been at work in these countries. 

SIVEBSE BTSIEMS OP UAIZE CtTLTtTBE. 

The problem of tracing relations between agriculture and natural 
conditions in Central America is much simplified by the fact that one 
staple crop is grown over the whole area, including the humid trop- 
ical lowlands, the dry interior table-lands, and the cold, cloud- 
covered mountain slopes of high elevation. In spite of endless local 
diversities among the native inhabitants they have a general agri- 
cultural unity, for they all depend on Indian corn, sometimes to the 
almost complete exclusion of other kinds of food, 
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DIVERSE SYSTEMS OF MAIZE CULTUHE. 9 

No one variety or type of com thrives under so wide a range of 
natural conditions, but the Indians have many highly specialized 
varieties and many specialized methods of cultivation. These have 
made it possible for Indians to occupy and deforest any part of the 
Central American region. The large numbers and varied characters 
of these specializations of varieties and of cultural methods afford 
important evidence of the very great antiquity of the primitive agri- 
cultural civilizations in Central America." 

The mountainous contours of this region, together with the lack 
of large navigable rivers and of beasts of burden, have tended to pre- 
vent the development of great centers of civilization like those of 
ancient Egypt and Assyria. Neither were there any wide areas of 
alluvial lands adapted to permanent cultivation by the Indian 
methods of agriculture. The dry plateaus were the scenes of the 
Aztec and Inca civilizations which happened to be flourishing at the 
time of the Spanish conquest, but widely scattered ancient remains 
show that many other primitive cultures had developed and disap- 
peared in earlier times, even in the humid lowlands. 

The want of means of transportation to bring food from longer 
distances limited the size of native commtmitics and prevented the 
simultaneous devastation of large regions, as in the Old World. A 
barren zone surrounding each town is a regular feature in Central 
America, leaving no doubt of what the results would have been if 
such communities could have grown to large size. {See PI. II.) 
Supplies of Hrewood and of building timbers for Salama, Cob&n, and 
other large towns in the interior of Guatemala are regularly carried 
in on the backs of Indians for two or three leagues, and often for 
greater distances. Indians from San Pedro Carcha, near Cob&n, 
often plant com over fifty miles away, in the Cahabon district, and 
carry the crop home on their backs. 

The lack of draft animals prevented the development of the art of 
plowing, which might have enabled more use to be made of the land 
but would also have brought about a more complete and lasting de- 
nudation. The usual custom of natives of tropical countries to raise 
only one or two crops in each clearing appears very wasteful, but it 
has the advantage of making only small drafts on the fertility of the 
soil. The humus layer is not destroyed by fire, and the roots remain 
in the ground to resist erosion. Much of the vegetation survives the 
cutting and is ready to begin at once the process of reforestation. 
The corn may even be planted before the burning takes place if the 
rains continue too long or begin too early. 

"Indications of corresponding speclallzationa In cotton culture have been 
noted In other papers: An Eneaiy of the Boll Weevil, Heport 78, U, S. Dept. 
of Agriculture, and Cotton Culture In Guatemala, Yearbook, U. S. Dept. of 
Agriculture for 1904, pp. 475-188. 
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10 VEGETATION IN CENTRAL AHEBICA. 

In a sentiarid district of northwestern Guatemala thn natives do 
not find it necessary to cut down the vegetation before burning, but 
simply set it on fire at the end of the dry season. The com is planted 
immediately afterwards. The first light rains wet the loose surface 
soil and the young corn shoot.s up before the other plants begin to 
recover from the injuries of the fire. This method of burning the 
forest without cutting is the simplest system of com culture thus far 
recorded. The alternative of cutting the fra-est down without burn- 
ing is reported by Prof, H. Pittier as occurring in very humid dis- 
tricts on the west coast of Colombia, where the felled trees do not 
become dry enough to bum. 

In many localities the crop receives no further care than the cut- 
ting, buming, planting, and harvesting. In some places it is cus- 
tomary to pull out the weeds; in others the weeds are not only pulled 
but the earth is hoed up around the stalks, as in the United States. 
Sometimes this is carried almost to the extent of plowing the land, 
for the hills are made very large. The seed is planted on little 
mounds of earth hoed from the sides of old hills, which are after- 
wards demolished and rebuilt around the young plants. 

The most specialized form of corn culture is found on the hi^er 
slopes and summits of the mountains. The com is planted every 
other year on narrow step-like terraces only a few feet wide. The 
weeds that grow up in the fallow year serve as green manure. They 
are chopped and covered in by hoeing down a part of the terrace next 
above. (See PI. III.) The contours of many of the mountains in 
(Antral Guatemala in the region of Cobulco and Quiche appear to 
have been smoothed down and made regular by this laborious system, 
which has probably been handed down from remote times. Where 
the rains are gentle and the soil is renewed by a friable, gradually dis- 
integrating subsoil, this affords a practically permanent system of 
agriculture. There is no reforestation, but at the same time there is 
no destructive erosion, and the fertility of the soil is maintained by 
the incorporation of a regular supply of vegetable matter. Euro- 
pean settlers have also applied it to wheat, which is raised in consid- 
erable quantities in the region of Totonicapam and Quezaltenango, 
where (he photograph shown as Plate III was .secured. 

The only other method of corn culture that approaches permanence 
is that carried on in small gardens or yards in Indian towns. San 
Pedro Carchi, near CobAn, affords a notable example of a populous 
community living, as it were, in one continuoua, permanent corn- 
field. The soil is deep and shows no signs of exhaustion, though it 
has borne annual crops of com ever since the Spaniards explored 
the country, and probably for many centuries before. Thus some 
of the native towns in their limited areas remain quite productive 
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spots, though their inhabitsnts may hare reduced the surrounding 
country to a desert. 

OCCUPATION or CLEABED liASDS BT QRASSEa 

The usual system of corn culture involves the repeated burning 
■ off of the woody growth and a resulting exposure of the soiL This 
causes a gradual deterioration of the crops of com and a slower re- 
newal of the woody vegetation. New clearings in the forest are soon 
covered again with bushes, and can be cut, burned, and planted 
again within a year or two. With each cutting the interval has to 
be lengthened, until finally the land becomes thoroughly occupied 
by coarse grasses which are not killed by fire. The Indians can then 
make no further use of the land for agricultural purposes. 

Fires set to burn the brush off clearings are allowed to spread over 
the adjacent tracts of abandoned land. These accidental burnings 
give the grass an advantage over the woody vegetation, and the grassy 
areas are gradually extended. The Indians know well enough that 
the frequent burning over of the old cornfields keeps the land from 
being used again, but their interest in the future is seldom strong 
enough to ^ead to any precautions against the spreading of the fires. 

Reasons have been given in another place for believing that the 
prairies of south Texas were kept in a^ treeless condition by fires in 
the same way as the grass-land distr'icts of Mexico and Central 
America. In Texas the woody vegetation has been able to make rapid 
advances in recent decades because the grass is grazed and the stock- 
men bum the residue off every year, thus putting an end to destruc- 
tive fires." That frequent fires aid reforestation has also been ob- 
served by Professor Pittier on savannas in the southern part of Costa 
Rica, near the Pacific coast. The Indians did not make a practice 
of burning the savannas, which were thus left for accidental fires at 
long intervals, but the fires kindled every year by the civilized set- 
tlers are not severe enough to kill the bushes and trees, and the woody 
vegetation is now making rapid advances. 

EXTINCnoir OF OBASSES BT FOKEST. 

Under normal conditions of Indian agriculture, where burning is 
left to chance, the occupation of the land by the grasses is likely to 
continue as long Us the proximity of agricultural natives insures the 
access of fires at the necessary intervals. If a place is abandoned 
and no fires are set for a sufiicient period of years the grass is in- 
vaded by woody vegetation and is finally overshadowed and killed, 

'Cook, O. F. Change of VegetatloD on the Sonth Texas PralrleA. Clrcnlar 
14, Bureau of Plant Industir, IT. 8. Dept, of Agrlcaltore. 1908. 
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12 VEGETATION IN CENTRAL AMERICA. 

In some localities it is evident that Ihe wood; vegetation may make a 
slow and gradual conquest, even in spite of occasional fires, if suffi-- 
cient time is allowed and no new clearings are mada Many localities 
which are now open grass country or are covered with scattering 
pines, oaks, or Curatella trees are being reforested by dense tropical 
vegetation, wherever the opportunity is afforded by a cessation of 
cutting and burning. (See Pis. IV, V, and VI.) 

Where the grasses are suitable for cattle and are eaten and trampled 
by grazing animals the fires are rendered less severe and less frequent, 
and there is more rapid progress toward reforestation. In districts 
where sheep are grazed, as in the highlands of the Department of 
Quiche, Guatemala, the grass is kept too short to protect the land, 
and a very destructive erosion can then take place. Surfaces which 
retained their gently sloping contours under the native system of 
agriculture are now becoming thickly gashed with gullies and ravines 
whose steep, crumbling slopes remain naked of all vegetation. The 
complete devastation of such areas seems likely to ensue unless the 
sheep are withdrawn. 



Reforestation can be traced through a succession of temporary 
types of vegetation, such as pines, oaks, Curatella, Acrocomia, Cecro- 
pia, Castilla, and Attalea. These are abundant in regions undergoing 
reforestation, but are extremely rare in virgin forests or in those 
sufficiently old for the tropical hard-wood trees to have grown to 
maturity and occupied the land, along with their attendant hosts of 
epiphytes and shade-tolerant undergrowth. It thus becomes evident 
that many of the existing forests are not permanent or primeval, but 
show the intermediate stages of a process of reforestation which 
probably requires several centuries to reach a stable condition. 

While this permanent forest covering is becoming established the 
temporary and intermediate types are gradually crowded out and 
may be almost completely exterminated in districts where the forests 
have remained undi-sturbed for Kufficiently long periods of time. 
Thus the absence of rubber trees (Castilla) and of Attnlea palms 
from the forests along the Kio Dulce region of eastern Guatemala 
may be taken as evidence that this district has not .been occupied by 
Indians for many centuries. 

Such facts have to be taken into account in estimating the agri- 
cultural possibilities of a locality. Scarcity of wild rubber trees 
does not prove, for instance, that a place is unsnited to rubber plant- 
ing, but may mean merely that there has been no agricultural occu- 
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patioa of that part of Uie country in recent times." Attalea palms 
are described as very abundant sbout the ruins of Copdn, in Hondu- 
ras, which means that the present occupation of the country has con- 
tinued for a long time. The scarcity of these palms and of wild 
rubber trees in the neighborhood of the extensive ruins of Palenque, 
in southern Mexico, would show that this region has not been occu- 
pied by Indians in recent centuries. History confirms this indication. 
The great Cortez himself passed close to Palenque on his way to 
Honduras. Though searching for Indian cities, he found only unin- 
habited forests and appears not to have learned that the ruins ex- 
isted. 

PSBVIOnS DENITDATION SHOWN BY ABSENCE OF UNSEBOSOWTH 
FALMS. 

Central America is the home of many species of Chamaedorea and 
other small palms which live among the undergrowth in the shady 
depths of the forests. Nevertheless, many localities affording con- 
ditions apparently suitable for these palms are 'without any repre- 
sentatives of the group. The undergrowth palms remain abundant 
only in regions which have not been completely deforested for agri- 
cultural purposes, and especially in districts too mountainous and 
broken for agricultural use. 

Though palms are generally able to grow under a rather wide 
range of conditions, they can spread only slowly, for their seeds are 
large and appear to have no ready means of transportation except 
the wood pigeons, which are exterminated with the forests. Further 
evidence that the palms spread very slowly is to be found in the 
fact that nearly all of the native species appear to be quite narrowly 
localized. The Costa Rican species are not known from Guatemala, 
nor the Guatemalan species from Mexico, except along the border. 



Localities which contain' remnants of ancient forests can be recog- 
nized by the presence of complete faunas of humus-inhabiting forest 
animals, such as the millipeds and centipeds, and some of the lower 
orders of insects and arachnids. In districts which are frequently 
cleared by cutting and burning many of the humus- inhabiting groups 
are exterminated. Even if they escape the fire they are unable to 
resist the exposure to the heat, sunlight, and dryness of cultivated 
lands. As long as the surface soil retains its humus and remains 
loose and pervious to water some of the smaller subterranean forms 

■Cook, O. F. Culture of tbe Central Amerlcmi Ituhher Tree. Bulletin 49, 
Bureau ot plant Indnatry, U. S. Dejrt. of Agriculture. 1903. 



r..,z.d.vCo(>t^lc 



14 VEGETATION IN CENTBAL AMERICA. 

will persist, but when denudation is complete or when the soil be- 
comes Bticky and impervious the humus-inhabiting types entirely 
disappear, as in many of the tenacious *' gumbo " soils of the Texas 
prairies. 

Many forested places in Central America which now afford con- 
ditions favorable for these humus-loving animals are occupied by 
small and incomplete faunas. This shows that the period of re- 
forestation has not been long enough to permit these sedentary, slow- 
moving creatures to spread again over the reforested areas. Thus, 
in the valley of Ocosingo in southern Mexico are many such tracts 
of new forest in which the humus fauna is still very poorly repre- 
sented. Nevertheless, the woody growth which now crowns the ex- 
tensive ruins of Tanina, a few miles from Ocosingo, shelters a rich 
fauna of humus-inhabiting types. It seems impossible to account for 
the presence of such a fauna except by supposing that there was a 
complete and long-continued reforestation of the district after the 
ruins were built, but before the present population came in and 
cleared the land anew. 

Of the periods of time required for such changes to be accom- 
plished only rude estimates are possible in t^e present state of our 
knowledge. A thousand years appears a small allowance for the 
complete reforestation of a thoroughly denuded region and for the 
spread of the humus-inhabiting organisms over the reforested coun- 
try. The survival of the humus-inhabiting animals on the ruin- 
covered hill is hardly to be considered possible, for the pyramids and 
chambered buildings which covered the summit, as well as large 
areas of the elaborately terraced approaches, appear to have been 
faced all over with cement. 

Populous Indian communities, such as the builders of these ruins 
must have formed, not only cut down all the accessible forests to 
plant corn, but keep the surrounding country stripped of woody 
growth to supply the never-ceasing demand for fuel. Long after all 
the lands for many miles around are exhausted the community may 
persist, so great is the disinclination of the Indian to leave the place 
where his forefathers have lived. Thus the abandonment and re- 
forestation of a district has always to be thought of as a slow and 
gradual process, requiring much more time than would be needed 
if the vegetation could be left entirely alone. In like manner it must 
be considered that a long period iH required for the reoccupation and 
development of a new native c\ilture in a district in which the forest 
growth has been allowed to become fully restored. 

Of the sudden movements of large bodies of population as results 
of wars and conquests there are no indications in the habits and tradi- 
tions of the peaceable, sedentary agricultural natives of this region. 
Each successive occupation is to be thought of as slowly growing 
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into a new region and as slowly dying out as the agricultural poe- 
sibilities of the land became exhausted. Thus, if no time were lost 
in the reoccupation of a region like that of Ocosingo as aoon as re- 
forestation had become complete and the humus-inhabiting organisms 
had regained their natural distribution, the intervals between Bucces- 
sive occupations are not likely to be less than two or three thousand 
years, and might easily be greater. 

DESEBT VEGETATION IX DEinTDED ABEAS. 

The Cahab6n district of- eastern Guatemala affords an excellent 
example of an artificially cleared area surrounded by larger tracts of 
forested country. The greater length of the dry season in Cahab6n 
is a fact familiarly recognized by residents and proved by the pres- 
ence of cocoanut palms and other types of vegetation which do not 
thrive in continuously humid regions away from the seacoast. The 
traveler who visits Cahabon in the spring months may have even 
more vivid evidence, for he may see day after day showers of rain 
falling a few miles away before any come to Cahab6n. 

The contrast with the neighboring forested districts is strength* 
ened, no doubt, by the somewhat lower elevation and higher tempera- 
ture of the Cahabon region. Yet forests would soon cover the whole 
district if agriculture ceased, and would certainly affect the factors 
■ of temperature and humidity by which the rainfall is controlled. 

A similar instance is found on the eastern slope of Costa Rica. If 
the testimony of intelligent men who settled in this region a quarter 
of a century ago is to be believed, the rainfall was then distributed 
through the entire year, as it still is in adjacent districts where the 
forests remain. But in the narrow belt of cleared lands along the 
railroad that climbs the slope, the dry seasons have become longer and 
longer. In recent years destructive droughts have occurred and 
severe windstorms, also quite unknown before the forests were cut 
away. 

That many localities in the Old World which once were occupied 
by populous civilizations are now abandoned deserts has long been 
known to historians and archeeologists. Some writers have held that 
such changes could only be explained by supposing that denudation 
has changed the climate and caused a general reduction of the rain- 
fall. The facts observed in Central America show that denudation 
may bring about artificial desert conditions, even where the total 
rainfall continues to be sufficient for the growth of forests. It is only 
necessary that the vegetation be cleared away and that the dry season 
be lengthened. 

The exclusion of the more delicate moisture-loving types of plant 
and animal life from denuded regions is sufficiently explained by the 
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greater dryness of the atmosphere and the lengthening of the dry 
season, conditions which are evidently intensified by the exposure of 
the earth to the sun. Denudation allows the rain water to run off at 
onc«, and thus reduces the amount of moisture available for evapora- 
tion into the atmosphere. At the same time the relative humidity of 
the air is decreased through the greater radiation of heat from the 
exposed, sun-baked earth. The earlier and later rains are diminished 
and the dry season is lengthened until only the drought-resistant 
types of vegetation are able to survive. Even if there were no change 
at all in the amount of rainfall, changes in the distribution of the 
rainfall would have serious effects on the vegetation. 

On large continental land masses where there is an extensive circu- 
lation of the atmosphere exposures of the bare earth may appear to 
have no very definite effect upon the climate, but in Central America 
the effects of local conditions are often readily appreciable. The 
regular alternation of land and sea breezes within a few hours does 
not compel any general circulation of the atmosphere, but only sli^t 
local displacements. Precipitation follows relatively small fluctua- 
tions of temperature and is the more readily and obviously influenced 
by local conditions. A column of heated air rising from a denuded 
district can often be seen to absorb the clouds which drift over from a 
neighboring forested area. A striking example of this phencHnenon ■ 
can be seen in the spring months from the crest of the mountain ' 
which overlooks the valley of Salama, on the road to Rabinal. (See 
PI. VII.) 

FBEVTOnS OCCUPATIONS SHOWN BT AJtCHSOLOOICAI. BEWAINS. 

Many localities which are now occupied by apparently virgin forests 
are shown by archaeological remains to be regions of reforestation. 
Thus in the Senahu-Cahab6n district of Alta Vera Paz relics of two 
or three very different types of primitive civilizations indicate that 
as many ancient populations have occupied successively the same 
areas which are now being cleared anew by the coffee placters as 
though for the first time. 

It does not yet appear that any considerable region of forest has 
been explored in Central America without finding similar evidence 
that the present forests are not truly virgin growth. Even in ex- 
tremely humid and insalubrious lowlands of the Atlantic slope of 
Costa Rica many relics of ancient civilizations have been uncovered 
in clearing away the heavy tropical forests to make banana planta- 

"A Bimllar efTect la reported by Darwin from Brazil (see Voyage of tbe 
Beagle, Cbap. II), but Is described as occurring near suDset. whereas It may be 
seen In Ouatemala during seveml houre ot the day. The clouds are not collected 
about elevated summits, but float higher In the air. 
MS 
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tioQS. The same has recently been found to be true of the uninhab- 
ited coast regions of eastern Guatemala. 

It is not probable that more than a small proportion of the native 
tribes which have inhabited the Central American region were 
builders of stone structures or other permanent monuments by which 
ancient occupations could be proved. The likelihood that many tribes 
might pass without leaving any permanent evidence of their existence 
makes it the more remarkable that all parts of Central America have 
in one prehistoric age or another been the scenes of primitive agri- 
cultural civilizations sufficiently advanced to work in stone, or at least 
to pile up terraces or earthworks of regular form. Some of the more 
barbarous tribes might occupy a region for thousands of years and 
yet leave no traces other than the fragments of broken pottery. These 
fragments are so abundant and so generally distributed in Central 
America that they appear as a regular constituent of alluvial soils 
and surface deposits. 

But even the pottery may not mark the limits of primitive civiliza- 
tion, for the Central American pottery is not glazed, and after a suffi- 
cient lapse of time it crumbles away. A more striking evidence of 
antiquity could scarcely be imagined than the gradual crumbling 
down of large earthenware pots left by prehistoric man in dry caves 
of eastern Guatemala. Of the skeletons beside the pots only the teeth 
remain, and of the pots themselves only the rims or little circular 
mounds of earth. We can not know how long it has taken the pottery 
to crumble, but we can at least contrast the condition of these decayed 
pots with other pieces of pottery placed in caves of the same district 
in later prehistoric ages, which still appear fresh and new, as though 
recently burned. And yet the bones beside these apparently new pots 
have also crumbled nearly to dust, and there has been time for the 
surrounding country to be occupied with old forests of hard-wood 
trees, like true virgin growth. ■ 

PSEHZSTOmC AOBICTTLTTTIIE SHOWS' BT TEBSACZHO OF I^HD. 

Terracing of the land shows that agriculture was extensively prac- 
ticed in former times in regions now unoccupied. Two principal 
forms of prehistoric stone terraces, built evidently for agricultural 
purposes, may be recognized in the Central American region, in addi- 
tion to the narrow terraces of earth described in a previous section. 
There are (1) narrow, high ten-aces to hold drainage water and pre- 
vent erosion in the narrow valleys or on steep slopes of mountains 
and (2) broad, low terraces apparently leveled to keep rain water 
from running off rather than to apply irrigation. 

Terraces of the first type are frequently met with in the heavily 
forested region in eastern Guatemala. Similar terraces are used at 
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the present time in the denuded mountains of northwestern Guat«- 
maltt, between Santo Tomds and Jacaltenango. Terraces of the sec- 
ond type cover many square miles of unoccupied land 'in the semiarid 
plateau r^on of the Mexican State of Chiapas, between the Guate- 
malan boundary and Comit&n, as well as between Comit&n and Oco- 
slngo. This terraced region is now covered partly by fire-swept 
grass lands and partly by scattered growths of pines and oaks, where 
the fires are less severe. In some localities to the east of Comit&n the 
terraced lands are now used for agriculture, but the present occupa- 
tion is obviously recent and has nothing to do with the building of 
the terraces. Indeed, it is difficult to convince the natives that the 
terraces are not natural features of the country. 

The motive of the prehistoric people in building these broad ter- 
races is not easy to understand unless they are considered as a method 
of dry farming. The walls are only a few feet high, though the area 
inclosed may be several acres in extent. Even without the terraces 
the land would often appear quite level, the slopes being extremely 
gentle. This makes it quite improbable that the terraces had the 
object of avoiding erosion, like the'sj'stem of terracing followed in 
our Southeastern States. There is also no indication that they were 
intended to impound running water or that artificial irrigation was 
applied. The walls do not rise above the level of the land inclosed. 
The probability is that the complete leveling of the land was found 
useful to prevent the running off of any of the rather slight rainfall 
which comes to these semiarid districts. While the terraces are not 
high, the walls are often half a mile or more in length. The leveling 
of the land must have required vastly more labor than the building 
of the walls, but the work may have been done gradually if a regular 
practice of hoeing the earth toward the wall were followed. 

EFFECTS OF AaBICTnLTTTBE ON FORMS OF EBOSIOIT. 

That the ancient occupations of the humid mountain re^ons of 
eastern Guatemala hy agricultural civilizations were very prolonged 
or were repeated in several prehistoric ages is indicated by the very 
severe erosion which this region has suffered. It is not likely that 
such deeply dissected contours would have been formed if the country 
had not been kept in a denuded condition for long periods of time. 

There is practically no erosion at all on slopes covered with dense 
tropical forest. The soil is never loosened by frost, but is held in 
place by the matted roots of trees and thatched over with a compact 
layer of fallen leaves. On the steep slopes this covering sheds the 
rain so effectively that the subsoil often remains permanently dry and 
dusty. 
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The storage of water by the forest on these very steep slopes is 
largely limited to the wetting of the humus layer, which may be only 
a few inches thick. If the rains cease for only two or three weeks 
this slender supply of water is exhausted. The plants wilt and 
shrivel up as though suffering from a prolonged drou^t Slopes too 
steep for any rain to penetrate are often occupied by desert types of 
vegetation, though immediately surrounded by the vegetation ap- 
propriate to the general humidity of the region. 

The water of the torrents that gather from the forested slopes is 
still clean, even after heavy rains, or is made only slightly milb^ by 
the washings of the leaves. Only the erosion of the streams loosens 
any solid matter. After the forest has been cut and the dry brush 
has be^i burned off the loose surf&ce soil is left fully exposed. More 
erosion can then take place in a single season than would be possible 
in many centuries of undisturbed forest growth. 



The presence of open forests of pines and oaks is not determined by 
altitude. Pine forests occur under a wide variety of conditions and 
at all elevations. They extend from near sea level in eastern Guate- 
mala through the dry and elevated interior to the tops of tlie highest 
volcuioes. The same may be said of the oaks, except that they do not 
appear to ascend as high as the pines. Wherever there are grassy, 
fire-ravaged tracts to be occupied, the pines and oaks appear to be 
able to establish themselves if sufficient time is allowed. About Lake 
Yzabal, in eastern Guatemala, there are pine forests very nearly at 
the level of the sea. In the Palenque district of southern Mexico the 
oaks descend in a similar manner. Oaks also grow close to the sea- 
shore in the district of Guanacaste, on the Pacific side of Costa Kica, 
as reported by Professor Pittier. 

The natural habitats of the several species of pines and of the very 
numerous species of oaks of the Central American region are prob- 
ably to be found on the dry exposed crags and summits of the moun- 
tains. These are the only places where these slow-growing types 
would be able to maintain footholds if they had to meet the compe- 
tition of the tropical vegetation without the help of men and fires. It 
is this competition of the more luxuriant tropical types of vegetation 
that limits the spread of the pines and oaks in Central America, 
rather than any particular requirements of altitudes, temperatures, 
or other climatic conditions. 

Ability to resist fire is the characteristic that enables the pines to 
establish themselves in open grass lands. Young pines with the 
growing bud surrounded by many green needles can survive fires that 
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kill seedlings of other plants. As the trees grow larger they are pro- 
tected by a thickened bark which is a very poor conductor of heat and 
not readily combustible. iN'evertheless, the survival of the pines de- 
pends on the chance of frequent fires which prevent the accumulation 
of grass in large quantities. With grass enough to burn, even large 
pines may be killed by fire and the pine forest driven back from areas 
it has already occupied. (See PI. VIII.) In this way a species of 
wire-grass (Epicampes) is destroying forests of alders and pines on 
the upper slopes of the Vulcan de Agua in Guatemala. Before the 
access of fires this grass appears to have beoi confined to the crater 
and to the very dry upper slopes, where the pine trees are small and 
scattering. Now that the belts of humid forests lower down have 
been broken by clearings the grass has the assistance of fire and is 
destroying the trees with increasing rapidity. 

There are no springs or streams on the upper slopes of the volcano, 
so that the' grass is not pastured. Its long wiry stems and leaves ac- 
cumulate until there ace quantities of fuel sufficient to kill large trees 
and to drive back the forest for long distances at each conflagration. 
The lower the grass comes the more luxuriant its growth and the 
more destructive the next fire. This will continue as long as the grass 
is ungrazed or care is not taken to burn the grass every year in order 
to prevent the accumulation of dangerous quantities of fuel. 

The roots of this grass are well protected from the fire by masses 
of the closely packed stems. These tufts remain wet while everything 
else is thoroughly dried. Except in rainy weather, no water can be 
obtained from the extremely coarse and loose volcanic ashes and rocks 
of whidi the upper parts of the mountain are composed. Weldenia 
snd other native plants show striking adaptations for drought resist- 
snce. Even the alder has a remarkably thick, cheesy bark, which 
doubtless serves for the storage of additional supplies of water. 

BUBIED BOOTS SHOW TOBJIEB EXTENSION OP TTSSS. 

In eastern Guatemala the secondary character of supposedly prime- 
val forests is shown by the fact that pine roots are often found in the 
ground in districts from which living pines have been completely 
driven out by the more luxuriant tropical types of vegetation. The 
Indians dig up the pitchy roots of the extinct pines and use them 
for torches. Such roots are found in the alluvial bottom -lands of the 
Polochic Valley, near Panz6s, almost at sea level, and also in tiie 
coffee district to the north of Senahu at altitudes of about 3,000 feet 
and upward. Both localities are distant several miles from any living 
forests of pine. 

It is easy to understand that pines were more abundant in this 
region in former times than at present, because the native population 
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is known to have greatly decreased aince the arrival of Europeans. 
Greater numbers of Indians would mean the clearing of a larger pro- 
portion of the land and larger opportunities for the spread of the 
■pines. 

BBHTmXD ASELAS NOT NAT0KAI.LT UNSUITES TO FOBXSTS. 

The districts now most deficient in forest covering and with the 
artificial desert conditions most intensified, are not those of broken 
contours and steep declivities, but are usually the level areas and 
gentle slopes — the places naturally well suited to support heavy forest 
growth. But they are also the locations which the Indians would 
always prefer as having the most fruitful soil and being the easiest 
to clear for planting. Wherever such level spots or gentle slopes in 
denuded districts are still fertile they are highly prized by the In- 
dians, who even build walls around them to clear the land of stones 
and keep out the cattle. Many of these small, isolated, walled-in 
fields can be seen on the spurs of the hills ab^t Salama. Agricul- 
tuntl motives may also account for much of the stone inclosures and 
terraces which cover the upper slopes of ruin-crowned mountains, 
like that above Rabinal in central Guatemala. Unlike the regular 
walls and courts on the summit of the mountain, these lower terraces 
have no regular plan and appear to have been built to level the earth 
and free it from stones. The Indians still plant these terraces with 
com, though the lower slopes of the mountain are now barren, like 
much of the adjacent country. 

FOBESTS IK BOCXT AlO) PBECXFITOITS PLACES. 

In no part of Central America do the natural conditions exclude 
the growth of trees. Localities too remote from water or too inacces- 
sible, rocky, or precipitous to serve any agricultural purpose are in- 
variably supplied with forest growth. In inhabited districts where 
there is a scarcity of lands suitable for com planting, extremely 
rocky and precipitous places are cleared and burned over for the sake 
of the single crop of com that can be grown from the little soil which 
has accumulated in the interstices of the rocks. The reforestation 
of such places takes place with extreme slowness, for although the 
vegetation does not consist of grass it becomes thoroughly dried every 
year and is likely to bum up, even without being cut. In some dis- 
tricts, as about Nenton in the Department of Huehuetenango, Guate- 
mala, the Indians do not take the trouble to cut the brush, but simply 
send the fire through it and plant their com among the dead poles, as 
already noted among the native systems of com culture. 

The fact that forests are still to be found in the most unfavorable 
places shows that the rainfall is sufficient for the growth of trees 
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throughout the Central American region. Differences of natural con- 
ditions can influence only the factor of time, but could not prevent 
an ultimate reforestation. How many centuries or millenniunis 
would be required to reclothe with forests such deserts as these of the 
valley of Salama is a question in which many considerations of soils, 
drainage, temperature, and rainfall would enter, but it seems super- 
fluous to doubt that the result would be finally attained, if there were 
no men to- cut down the trees and kindle fires. 

STTMICABT. 

The distribution of grass lands and of open forests of pines and 
oaks in Central America does not depend primarily upon natural 
conditi(His, such as contours, elevations, soils, or rainfalls, but is 
chiefly determined by previous occupations of the land by agricul- 
tural natives. Pines and oaks represent stages of the process of re- 
forestation; they descend even to sea level to occupy open country 
where the fires exclude other less hardy vegetation. The former 
existence of pines in regions now occupied by luxuriant tropical 
ioKst is often shown by the persistence of the pine roots in the 
ground. 

The driest and most sterile localities, those too forbidding for 
human occupation, have retained their forest growth, scarcely ex- 
cepting sheer precipices and exposures of bare rocks. The regions 
which are now treeless and barren or covered only with grass are 
those naturally well suited for the growth of forests, for the forma- 
tion of fertile soil, and for human occupation. Indications of pre- 
historic agriculture are found in all the denuded areas, as well as in 
other regions now covered with forests. 

Truly virgin forests seem not to exist in Central America. Relics 
of ancient agricultural occupations seem nowhere to be lacking, even 
in regions now entirely uninhabited, in dense forests as well as in 
open desert regicais. 

The abundance of rubber and other temporary types of trees and 
the absence of humus-inhabiting arthropods and forest palms enable 
regions of recent reforestation to be distinguished from forests of 
older growth. 

Facts of several different kinds thus support the conclusion that 
the Central American region had a continuous forest covering before 
the advent of agricultural man. If human interference were with- 
drawn the normal growth of the vegetation would again cover the 
Central American region with dense and continuous forests. 

Repeated clearing and burning of the woody vegetation for the 
planting of com allows the land to become overgrown with coarse 
The burning over of the grass lands prevents the growth 
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of young trees, and may even drive back and destroy adjacent forest. 
As long as the burning continues the grasses remain, but with the 
cessation of iires the forest growth is renewed. Such processes of 
alternating denudations and reforestations have evidently continued 
in Central America for long periods of time. 

It becomes evident that the simple operations of primitive agri- 
culture, the mere cutting and burning of the natural vegetation, can 
induce desert conditions, even in naturally forested tropical regions. 
Though the effects of human activities may not be so direct or so 
obvious in temperate climates as in tropical countries, it is well 
to be aware of the fact that natural conditions can be profoundly 
altered by human agencies. 

Apart from dangers of war or pestilence to which the ancient 
communities of Central America may have been exposed, their exist- 
ence was definitely limited by methods of agriculture which denuded 
the country of its forests and destroyed the fertility of the soil. 
Civilization is at an end when an agricultural country ceases to be 
adapted to agriculture. To recognize these natural limitations of 
the primitive civilizations of Central America should make us more 
careful to appreciate and to correct the harmful tendencies of some of 
our own systems of agriculture. 
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DESCRIPTION OF FLATBS. 

Plate I. Froniitpiece,—Denu6eA lauds occupied by cactHB deeerts, near El 

Rancho, eastern Guatemala. 
Plate II. Denudatloii aod erosion at CahaMn, In eaatern Quatemala, a regloii 

^naturally covered vlth heavy forests. 
Plate III. Mountain sides terraced for corn and wheat, district of Quezalte- 

nango, western Guatemala. 
Plate IV. Denuded mountains In eastern Guatemala partially reforested wltb 

Scattering pines; tropical v^etatlon In tlie deeper valleys. 
Plate V. Valley In open pine forest wltti advancing growtb of troplcsl trees, 

Cahabdn district, eastern Guatemala. 
Plate VI, Tropical growth In a reforested valley like that shown In Plate V; 

dense shade excludes the graas and puts an end to flres. 
Plate VII. Denuded, flre-awept slopes above the valley of Salama, Oaatemata, 

reforested witli scattering pines. The clouds are over the oak-forested 

mountains in the distance. A column of heated air rising from a denuded 

district can often be seen to absorb the clouda which drift over from a 

nelghtioring forested area. 
Plate VIII. Fig. 1.— Pine forest and bunch-grass on the upper slopes of Vulcan 

de Agua. Guatemala. With grass enough to bum, ev«i large pines may be 

killed by flre and the forests driven back from areas they have already re- 

occupied. Fig. 2.— Pine forest inside the rim of the crater of Vulcan d« 

Agua, Guatemala. 
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THE SUPERIORITY OF LINE BREEDING 
OVER NARROW BREEDING. 



INTRODUCTION. 

None of the applications of the science of evolution to the art of 
breeding has been the subject of so much study, experiment, and dis- 
cussion as the relative merits of inbreeding and cross-breeding. Nev- 
ertheless, opinions remain as discordant as ever, for some experiments 
appear to indicate that cross-breeding is better than inbreeding, while 
other experiments seem to show quite us definitely that inbreeding 
is better than crossing. 

Experiments are our means of securing answers to scientific ques- 
tions. AVhen experiments appear to give contradictory or equivocal 
answers we know that we have not asked our questions in the right 
way. We are warned that there are niore differences among our 
facts than our theories have recognized. We must find another point 
of view more favorable for the interpretation of the facts. 

Some breeders have generalized upon the results of their own ex- 
periments and ignored the contrary re.'iults reported elsewhere. 
Others have taken a broader view of the subject and have sought to 
compromise the issue between inbreeding and cross-breeding by as- 
suming that the different types of plants or animals are so differently 
constituted that inbreeding represents the normal method for some 
species, cross-breeding for others. The effect of this opinion has been 
merely to postpone the issue, not to determine it. for we can not avoid 
thinking of reproduction as a physiological process or fail to nsk 
the question why members of one species should appear to thrive 
best by inbreeding and members of another species by crossing. 

It is the purpose of this paper to point out some of the sources of 
confusion which have interfered with definite scientific solutions of 
problems of breeding, and to indicate a point of view from which 
contradictory opinions can be reconciled. As .soon as it becomes pos- 
sible to recognize physiological relations behind the apparently con- 
tradictory evidence the subject is opened to new methods of in- 
vestigation. 
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8 UME BBBEDINQ AND NABBOW BBEEDIHO. 

THBEE PBINCIPAI. TTPES OF KBPBODUCTION. 

1. BroRd breedinti. 
11. Narrow breeding. 
111. Line brewing: 

(u) lu-and-iii breeding. 
(6) Seir-fertllizatlon. 

(c) Fartbeaogeoeels. 

(d) Vegetative propagation. 

Some of the difficulties io the study of breeding have come from 
the fact that three principal types or methods of reproduction have 
been under consideration, though only two have been formally 
recognized. Many writers on breeding could be charged with the 
error of reasoning called by logicians " the undistributed middle.'" 
They have applied the same names to conditions essentially different. 

The term " cross-breeding " has been applied to the condition of 
free interbreeding among the members of large groups, such is 
ijpecies in nature, as well as to the mating of individuals representing 
small, close-bred varieties, or even to the crossing of closely related 
individuals of the same strain when such crosses are being contra.sted 
with self-fertilization. 

The term " inbreeding " has also been used for a wide series of 
conditions. It is commonly applied to the self-fertilization of plants 
by their own pollen as well as to in-and-in breeding among closely 
ivlated members of the same family group, and even to the more 
miscellaneous form of close breeding found in a fiock of sheep or 
poultry when no " new blood " is brought in. 

The meanings of the two terms remain distinct only at the extreme 
ends of the series of facts to which they are applied, and widely 
overlap in the middle. Whether a particular condition of descent 
is to be described as inbreeding or as cross-breeding is usually allowed 
to depend entirely on the particular instances in hand. The same 
case may be called "inbreeding" if the author wishes to compare it 
with another in which there is wider crossing, or it may be called 
" cross-breeding " if it is to be compared with a smaller amount of 
crossing. Thus the same word may describe different conditions, or 
different words the same condition. 

For many purposes of comparison the use of the words " cross- 
breeding " and " inbreeding " in these merely relative senses is con- 
venient and entirely proper, but it leads to serious confusion when 
we attempt to distinguish the underlying factors. This confusion can 
be avoided by choosing other words to which more definite meanings 
can be attached. For the purposes of the present explanation it seems 
desirable to recognize three principal conditions or methods of repro- 
duction, which may be characterized as follows: 
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BESTRICTION OP DESCENT, 9 

Broad hreeding is the condition of descent found in natui'nl species, 
which consist of millions of diverse individuals freely interbreeding 
with each other, so that the vast numbers of lines of descent of the 
species are joined into a broad network." 

Narrow breedint/ is the condition of descent found in carefully 
selected varieties, consisting of relatively small numbers of closely 
similar individuals interbreeding with each other to form a narrow 
network of descent. 

Line breedinrj is the condition of descent found in strains descended 
from single individuals propagated without interbreeding with other 
lines of descent, so that no network is formed. 

The comparison of descent in normal broad-bred species to a net- 
work or fabric helps to distinguish between the two types of restricted 
descent. The usual process of selection to secure uniformity in the 
expression of characters in a sexually reproduced group is called 
" narrow breeding " because it reduces or subdivides the network of 
the species to narrow strands. When descent is still further restricted 
so that lines of descent from particular individuals are kept separate 
we have the condition called " line breeding." 

Four forms of line breeding are to be considered in later sections: 
Vegetative propagation, parthenogenesis, self-fertilization, and in- 
and-in breeding. 

Broad breeding might be described as a wide and indiscriminate 
form of cross-breeding, and line bi-eeding as the strictest form of 
inbreeding. Narrow breeding is the intermediate condition which 
many authors have called "cross-breeding" and many others "in- 
breeding." The mistake has been to suppose that this intermediate 
condition of narrow breeding is the same as one or the other of the 
extremes of the series. Narrow breeding is in reality quite aa 
<lifferent from broad breeding and from line breeding as these are 
from each other, and in some very important respects more different, 
as will be shown in the later sections. 

EFFECTS OF BESTBICTION OF DESCENT. 

Broad breeding is the normal condition of reproduction in natural 
species, the condition in which normal evolution takes place. Tho 
lines of descent of any individual if traced backward are found to 
diverge more and more to connect with a vast number of ancestors, 
and eventually with all the members of the group, for the network 
is continuous. It is this continuous network of descent that makes 
a species a definite biological entity and not a mere collection of 

" Cook, O. F. The Vital Fabric of Descent. Proceedings. Waeblngton Acq<1- 
Huiy of SclenccB, vol. 7, pp. 30J-323. Ifi06. 
T66S4— Bui. 146—09 2 
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10 LINE BRERDIKQ AND NARROW BREEDING. 

similar indiridual^. The absence of any restriction of interbreeding 
among the members of a species allows the lines of descent to be 
joined into a broad network. Restriction of descent means a limita- 
tion of the number of ancestors and of lines of descent, so that only 
a narrow network, or none at all, can be formed. 

If we recognize broad breeding as the natural condition in which 
organisms thrive and species make evolutionary progress, it is easy 
to understand that persistent narrow breeding may interfere with 
Buch progress or cause degeneration in characters or fjunlities already 
attained. Evolution, instead of being brought about by restriction 
of descent, as some have supposed, is actually hindered and finaUy 
undone.' 

There is no evidence to show that any form of restricted descent, 
'either to narrow networks or to simple individual lines, is an advan- 
tage to a group of organisms in the sense that it enables them to 
produce stronger individuals in larger numbers. The evidence all 
tends to show that restriction of descent results, sooner or later, in 
degeneration and extinction. Kevertheless, different methods of 
restricting descent may bring very different results, which the di.*- 
tinction between narrow breeding and line breeding helps us to recog- 
niae. If biological phenomena were governed by rules of logic it 
■£ould be reasoned that line breeding must be more promptly injurious 
than narrow breeding, because it is narrower than narrow breeding. 
The actual results often i-Jiow the contrary. One line of descent often 
proves to be stronger than a few lines. Line breeding by self-fertili- 
zation or in-and-in breeding is often superior to more indiscriminate 
breeding among the descendants of a few ancestors. After distin- 
guishing the three general types or conditions of reproduction, it 
becomes possible to consider that line breeding is often superior to 
narrow breeding, without any need of supposing that line breeding 
is ever superior to broad breeding, in maintaining higher degrees of 
vigor and fertility. 

Vigor and fertility, though of fundamental biological and evolu- 
tionary importance, are not the only forms of superiority that the 
breeder takes into account, for many highly prized characteristics of 
domesticated varieties, such as seedlessness, are in the nature of bio- 
logical degenerations artificially preserved for the special uses of 
man. Vi'e think of even a seedless variety as fertile if it yields us 
good quantities of a useful product, though it has to be reckoned as 
completely sterile in the biological sense. But whether we wish in 

"Cook, O. F. MetbodB And CauBes of Evolution. Bulletin 136,. Bureau of 
Plant IiiduBtry. U. S. I>e[)artmeiit of Airrlculture. ]!»0S. See also AspwtH of 
Kinetic Evolution, In Proceedings, Washlugton Academy of Sciences, vol. 8, 
p. 197. Ifl07. 
146 
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VEGETATIVE PEOPAQATION. 11 

particular cases to preserve the biological superiority of our varieties 
or are willing to sacrifice vigor or fertility to special purposes of use, 
we need to recognize the underlying biological principles. We can 
then understand that different kinds of improvement are to be sought 
in different directions and by different methods. 

AaBICXn.TUAAI. ruPBOVEMEKT BT INCREASE OF TTSITOSMTTY. 

The object of restricting descent to superior individuals is to secure 
progeny as cli^e as possible to the parental standard of excellence. 
This object is best attained when the progeny continue to follow each 
other in an unbroken aeries of individuals closely similar to the high- 
grade ancestor and closely alike among themselves. 

Increased uniformity often constitutes an agricultural improve- 
ment of a variety quite apart from the question whether any indi- 
viduals of the variety advance beyond the standard of the carefully 
selected ancestor of the line-bred group. It has often been supposed 
that progeny obtained under restriction of descent are actually 
superior to any of their broad-bred ancestors, but this is now seriously 
questioned, and many recent writers have denied it altogether. The 
chief advantage gained through restriction of descent is conservative 
rather than constructive. The practical improvement of varieties by 
selection and other forms of restricted descent lies in the preservation 
of characters that already exist rather than in the attainment of new 
characters. 



There can be no doubt that the most effective way of securing the 
desired uniformity and of maintaining it for long periods of time is 
by the process of vegetative propagation as applied to many culti- 
vated plants. To prove this by new experiments might require far 
longer than the lifetime of a man, but the history of agriculture 
makes such experiments unnecessary. We know that many tropical 
root crops and other plants have been propagated from cuttings since 
very remote periods, to be counted in thousands of years. Our care- 
fully selected narrow-bred varieties of seed-propagated plants have 
been known for only a few decades i;t the most. The majority of them 
go out of use and disappear after only a few generations, giving place 
to other " new " varieties, better at first than the old, but giving no 
more assurance of permanent superiority. 

VBQBXATTVE PBOPAOATIOH DEPEN3>S ON LONflBTITY. 

To treat vegetative propagation as a form of line breeding may 
appear unwarranted in view of the current opinion that vegetative 
propagation is a purely nonsexual process, whereas self-fertilization 



12 LINE BBEEDIKG AND NARROW BREEDING. 

and in-and-in breeding are usually viewed as forms of sexuality. It 
is true that vegetative propagation is often caFtied on by parts of 
plants nhich have no apparent connection with the organs of sexual 
reproduction, but there are other and more fundamental considera- 
tions which show that all of our higher types of plants are continu- 
ously dependent for their existence upon the sexual process of con- 
jugation, without regard to whether particular individuals are 
raised from seed or grown from cuttings." 

It is misleading to suppose that vegetative propagation as carried 
on by the higher plants involves a. cessation of conjugation. New 
conjugations become unnecessary because the old conjugation is 
greatly prolonged. Thus vegetative propagation is not to be consid- 
ered as a substitute for conjugation, but as evidence of an ability 
of the cells of the plants to continue in a state of conjugation without 
the need of frequent renewal. This power to maintain existence by 
vegetative propagation depends upon a special property or quality 
not shown in plants whose cells are able to remain in a state of con- 
jugation only for the lifetime of a single seed-propagated individual. 
Vegetative propagation is to be viewed as a form of longevity of the 
protoplasm, enabling growth to continue without a new conjugation. 
Without this power of longevity, vegetative propagation would be as 
impossible as it would be for an annual herb to grow into a tree. 
Species and varieties differ greatly in their powers of vegetative 
propagation, just as they differ in other forms of longevity. 

Many writers have recognized that conjugation is a means of rejuve- 
nation or renewal of the energy of the protoplasm. The bodily 
activities of organisms appear greater in young plants and animals 
and lessen with age. The renewal of the energy of the protoplasm 
by conjugation is effective in different species for very different 
periods of time. Many plants "are annuals, living for only a few 
weeks or months, while others have an enormous longevity. The 
ages of individual trees of several different species Lave been reckoned 
in hundreds or thousands of year,s. To maintain the life of such 
organisms the process of conjugation must have a long-sustained 
efficiency, avoiding the need of the frequent renewal, as in vegetative 
propagation. 

The longevity of a plant capable of vegetative propagation is not 
to be measured by the life of a single individual, but by the length 
of the series of vegetative individuals that can be produced without 
renewed conjugation. Differences of longevity probably represent 

« Cwk, O. r., and Swiuftle, W. T. Bvolution ot Cellular Structures. BnUetIn 
81, Bureau of Plant Industry, tl. S- Deiiartment ot Agriculture. 1005. 
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VEGETATIVE PROPAGATION. 13 

differences in the structure or quality of the protoplftstn itself. 
Rudely, we may compare the organisms to clocks and say that some 
have stronger mainsprings or are more effectively wound up. In 
vegetative propagation we may say that the protoplasmic main- 
springs outlast the individual organisms and remain serviceable 
through a long series of organisms. 

Longevity is not proportional to size. The persistent vegetative 
growth of some of our herbaceous plants might enable them to excel 
the largest trees if all the tissues originating from a single seed could 
be kept together as in the case of the trees. The tree lives only as 
long as the protoplasm of the cells retains its vigor, or until it be- 
comes too large to support or nourish itself, but with a perennial 
herb the longevity of the protoplasm is passed on through many 
vegetative generations. The individual plant may not remain alive 
for more than a year or two, and yet the same rootstock may creep 
along in the ground for decades or .centuries. The greater longevity 
of plant organisms may depend somewhat upon the fact that they 
continue to form new tissues instead of attaining a definite maturity 
merely from the different habits of growth. The weakened vitality 
of the protoplasm may be the same in the vegetative variety as in a 
tree or a long-lived animal, the difference of visible results arising 
merely from the different habits of growth. The weakened vitality 
of old varieties of potatoes or of sugar cane may be compared with 
the gradual weakening of aged trees or of aged men. There is a 
slackening of the organic energies which can be quickened only by 
new conjugations. 

In a species in which the individuals are short lived we think of 
a new conjugation bs necessary to restore the energy of the pro- 
toplasm for the growth of each generation. With long-lived species 
or those capable of vegetative propagation it is evident that there 
is no such necessity of frequent renewal of conjugation. 

Additional insight regarding the nature of conjugation has been 
gained in recent years. Instead of conjugation being a process which 
takes place only when a new generation is to begin, it is now known 
that the cells which compose the bodies of the higher plants and 
animals all represent a state of prolonged conjugation. They are not 
like the simple cells which are formed beiwcen conjugations in the 
lower and more primitive groups, but are double cells like those 
which are formed in the lower groups only dvHrig ronjuffation. The 
complex bodies of the hi^er plants and animals are built up, not 
merely because conjugation takes place, but because conjugation con- 
tinues throughout the lifetime of the individual, however long this 
may be. 
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14 LINE BREEDING AND NARROW BREEDING. 

OTH£B METHODS OF LINE BBEEDINO. 

Having once recognized that the vegetative propagation of our cul- 
tivated plants is a form of longevity, it becomes easy to see that other 
methods of line breeding are very similar to vegetative propagation. 
The only difference between vegetative propagation and partheno- 
genesis is that in the latter the vegetative development of the new 
individual arises from tissues which usually serve the purpose of 
reproduction rather than from parts that are purely vegetative. 
The cells which normally produce the germ cells grow into a small 
embryo-like bnd, so that seeds are developed without access of pollen. 

Self-fertilization is not far from parthenogenesis, for it is accom- 
plished by reuniting cells of the same plant only recently separated. 
In self-fertilization the appearance of normal conjugation is main- 
tained, but the results do not correspond to those of the interbreeding 
of different individuals. Self-fertilized types show the same uni- 
formity of character expression as vegetative varieties, the same 
failure to permanently maintain the life of the stock, and the same 
gradual loss of vitality with age. 

In-and-in breeding is the nearest approach to self-fertilization pos- 
sible in plants or animals which have the individuals of different 
sexes. The germ cells which unite are from the most closely related 
individuals. 

In vegetative propagation and parthenogenesis there is no inter- 
ruption of the process of conjugation, for no new germ cells nro 
formed. In self-fertilization and in-and-in breeding germ cells are 
formed, but the conditions of normal sexual reproduction are avoided, 
for cells of the same ancestry are brought together again, instead 
of cells of different ancestry. Though the formalities of sexual 
reproduction are repeated, there is in reality no more sexuality, in 
the physiological sense, than in vegetative propagation, for the 
unions of cells represent mere renewals of old conjugations, instead 
of being truly normal new conjugations between partners represent- 
ing different lines of descent. 

Parthenogenesis is plainly intermediate between vegetative propa- 
gation and self-fertilization. Parthenoge.net ic and self- fertilized 
types can not be found, of course, in a state of complete seedlessness 
like some of our vegetative varieties, for seedlessness in a seed- 
propagated variety would mean immediate extinction. That so 
many vegetative varieties belonging to very diverse families have 
become seedless is one of many evidences that even the most success- 
ful form of line breeding does not maintain the full and normal 
vigor of organic types. The frequency of vegetative propagation 
and self-fertilization among cultivated species has tended to give 
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a misleading idea of the general importance of these methods of 
reproduction. 

A few species of plants, and especially certain degenerate parasites, 
appear to be uniformly parthenogenetic, Imt in the great majority 
of cases parthenogenesis appears as an alternative of normal fertili- 
zation, just as many species resort to self-fertilization or to in-and-in 
breeding when there are no opportunities of normal crossing. 

The domestication of perennial plants propagated by cuttings was 
very much easier for primitive man than that of annual species of 
which seed hud to be saved. Thus the earliest domestications were 
confined largely to perennial root crops and to trees, the annual species 
being relatively late acquisitions, as shown by the fact that most of 
them are still known in the wild state," 

Many of our self- fertilized domesticated types have open-fertilized 
wild relatives, indicating that the habit of self-fertilization was not 
the primitive condition of descent. The same is true of most, if not 
all, of the self- fertilized wild plants; either they are occasionally 
crossed or they have cross-fertilizing relatives. Among the seed- 
propagated cultivated species the tendency of selection is generally 
toward self-fertilization, even where no such selection has been 
intended. 

Plants are often carried into regions where their insect friends or 
other natural agents of cross-fertilization are absent or where the 
climatic conditions are unfavorable for the transfer of pollen through 
the air. The varieties of wheat and other cereals developed in north- 
ern Europe show more pronounced adaptations for self-fertilization 
than those of the Mediterranean countries. This can Ije explained 
by the selective action of the northern climate. Unfavorable weather 
at the time of flowering might cause a total failure in a crop depend- 
ent upon cross-pollination and allow seed to be saved only from self- 
pollinated plants. In a similar way it is possible to explain the special 
prevalence of vegetative propagation, parthenogenesis, and self-fertili- 
zation among plants that bloom early in the spring when unfavorable 
weather is likely to prevent cross-pollination by insects. 

BELATIOH or SELF-FEBIIXITT TO VEQETATIVE PSOFAGATION. 
Darwin found that some plants yielded better progeny by self- 
fertilization than when the pollen came from other individuals of 
the same stock, and later experimenters have rejwrtod similar ri'Fults 
in several self-fertilizing species. Some of the most notable instances 
are reported among the varieties of tobacco studied by Mr. A. D. 

" Cook, O. y. The American Origin of A rH cult tire. I'oimlar Science .Moiiilily. 
October, lt)02. Reprdited In the Animal Iteirort at the Siiillhsonlqit Institution 
for 1903, p. 481, under the title " Food I'lants of Ancient America." 
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Shatnel, of the Bureau of Plant Industry. Plants fertilized by their 
own pollen gave, in numerous instances, progeny much better on 
the average than plants fertilized by pollen from other individuals 
of the same stock. Individual members of the cross-fertilized series 
were equal to members of the self- fertilized series, but many were 
notably inferior as well as more diverse among themselves, which 
seriously detracts from the commercial value of the product. 

These experiments are of special interest because it was ascertained 
at the same time that hybrids between two distinct strains of tobacco 
showed less individual diversity than when crosses were made among 
members of the same strain. Thus it becomes apparent that the 
diversity and relative inferiority of the progeny of the individual 
crosses is not to be ascribed to the crossing as such, but to the condi- 
tion of narrow breeding which such a cross represents, as compared 
with the line-bred stock on the one hand and with the broad-bred 
crosses between strains on the other. We may think of the inferiority 
shown in the narrow-bred stocks as a result of insufficient diversity 
of descent as compared with broad-bred stocks, and at the same 
time we may recognize that self-fertilization serves to postpone the 
degeneration by combining cells as closely alike as possible. 

Thus the analogies of vegetati\^e propagation help us to understand 
how two cells of the closest relationship may continue reproduction 
to better advantage than those of slightly more distant relationship. 
Slight differences in the germ cells may be large enough to call forth 
individual diversity in the offspring and yet not large enough to ^ve 
them the advantage of renewed vigor like that obtained by normal 
conjugation between germ cells derived from distinct lines of de- 
scent. The classing of self-fertilization with vegetative propagation 
is thus to be justified by the most practical reasons — that both attain 
the same results in producing a uniform progeny by eliminating the 
individual differences found among organisms produced by normal 
cross-fertilization. 

That self-fertilization and cross-fertilization yield different results, 
tlie one of uniformity, the other of diversity, is a reason for belicA-ing 
that they constitute different processes of reproduction, though the 
nature of the difference is not yet Iniown. The best suggestion of 
what this difference may be is afforded by a fact recently reported 
by Dr. Reginald R. Gates, of Chicago University, who has made a 
very detailed investigation of the processes of reproduction in a 
variety of evening primrose {Oenothera ruhrinervis) . The nuclei 
of the pollen mother cells were found to pass through a stage of con- 
traction (synapsis) and to divide into pollen cells with the usual 
reduced number of chromosomes, but without giving any indication 
that a fusion takes place l)etween two parallel strands of chromatin 
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(mitapsis), the concluding act of the normal process of conjugution. 
ilescribed by many iiivesti^tors of other plants and animals. 8uch 
a method of reproduction without a conjugation of chromatin 
(amitapsis) is very interesting as indicating that an apparently essen- 
tial part of the process of conjugation may be omitted though all 
the external formalities of conjugation are preserved. Xevertheless, 
amitapsis may be considered a less violent departure from normal 
sexual processes than is parthenogenesis. Amitapsis could be reck- 
oned as a production of sex cells by vegetative subdivision of a 
mother cell, parthenogenesis as the vegetative development of an 
undivided mother cell into a new organism. 

If these observations on Oenothera should be confirmed and ex- 
tended to other line-bred varieties we would have a reason for looking 
upon the individual diversity of cross-fertilized types as a result of 
the process of mitapsis, which appears to be omitted in these self- 
fertilized primroses." And even if it were found that the behavior of 
the chromatin has no relation to other characteristics of the plants, 
we should not forget that uniformity and diversity are concrete facts 
in need of physiological explanation. 

IN-ANTt-IN BSEBDIKa. 

Not a few plants are like the higher animals in having the sexes 
represented by separate individuals. In all such cases self-fertiliza- 
tion is of course an impossibility. The nearest approach to it is the 
mating of the most closely related individuals, sometimes called in- 
and-in breeding. Breeders of animals often secure better results by 
mating the most closely related individuals than by mating those 
that are a little less closely related, just as breeders of plants find 
the complete self-fertilization of a flower by pollen from its own 
stamens better than narrow crossing with pollen from other flowers 
of the same plant or from a closely related plant> 

In some varieties breeding with close consanguinity has been applied 
with good results for a considerable series of generations. Other 
varieties have appeared to improve by in-and-in breeding, but soon 
show sterility or other degenerative weakness. In still other cases 
the reports indicate prompt and definite injury from in-and-in breed- 
ing. Relying on these individual experiences some breeders advocate 

o"No Indication of n doubling or palrlnfc of tbe threads during tbene Inter- 
mediate contraction Btagee could he nbserved, tboUKb they were carefully 
Henrched for. Moreover, tn the earliest staReH of the synaptic hall the thread 
BpiKura to be hb thin and delicate hb In the reticulum, which does not favor 
the view that a pairing has taken place. The evidence, then, bo far as It goes. 
Is decidedly not In favor of a pairing."— H. R. Qatet, A Study of Reduction in 
OeTiothCTa Rubrinervii, Botanical tlazclte, lol. i6, p. 8, July, 1908. 
76684— B«l. 146—09 3 
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18 I.INE BREEDING AND NARROW BREEOrNG. 

in-and-iii breeding as a general priiici{>lc of the art, while others 
condemn it as a wholly mistaken policy. 

A part of the diversity of opinion i» due, no doubt, to inherent 
differences in the longevity of the ^tncks. A part may also arise from 
the fact that some breeders have l>een dealing with poultry or other 
small animals which are usually allowed to run in flocks instead of 
being separated into individual lines of descent. While a flock might 
promptly decline under narrow breeding, careful in-and-in breeding 
of select individual lines of the same stock might preserve superior 
strains. Yet this same |)olicy applied in a different species or even 
in a different variety of the same species might only hasten disaster, 
if the necessary protoplasmic longevity were lacking. 

There is even less probability that a type can be permanently main- 
tained by in-and-in breeding than by self-fertilization or by vege- 
tative propagiition, but the period of endurance is undoubtedly long 
enough in some species to give the method practical importance 
where uniformity and the special development of particular charac- 
ters are more essential than to maintain the reproductive energy of 
the stock, the function in which the earliest decline may be expected. 
Thus it might be good policy to apply methods of strict self-fertiliza- 
tion or in-and-in breeding in localized varieties of cotton yielding 
special grades of fiber or in varieties of sheep producing a high-priced 
wool. The same syHtema might prove very unwise if the primary 
objects were to increa.se the total yield of cotton or to render the 
sheep more hardy and proliflc. 



The flowers of some plants are so constructed that the pollen can 
readily fall upon the stigmas, while in others the parts are arranged 
so as to prevent self-fertilization. This fact has often been used to 
support the idea of a natural duality of methods of reproduction, an 
arbitrary difference of reproductive methods among the different 
species, not to be reconciled and interpreted by the same physiological 
principles. Tlie failure to di.stingiiish properly between the three 
different types of reproduction — broad breeding, narrow breeding, 
and line breeding — has kept contradictory opinions alive in the same 
way as in the question between cross-breeding and inbreeding. 

The factor of longevity, the ability of the protoplasm to continue 
growth without a truly sexual reproduction, needs to be taken into 
account in understanding the great diversities of plants with respect 
to self-fertilization. Similar and nearly related types often differ 
widely in their ability to sustain themselves through self-fertilization, 
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just as other groups of species and varieties differ among themselves 
in their powers of vegetative propagation. 

If normal seeds can not be developed by self-fertilization, it is an 
advantage to a plant not to have its pollen fall on its own stigmas 
but to leave these unfertilized as long as possible, to increase the 
chances of arrival of the necessary foreign pollen. When good seeds 
can be formed by self-fertilization it becomes an advantage to the 
species to have its flowers so arranged that the stigmas are not left 
without pollen, just as it is an advantage to a plant able to propagate 
by vegetative growth to have also the habit of forming offset*?. 
Whenever this power of sustained vitality exists it is obviously ad- 
vantageous to the species to find ways of utilizing it. In all such 
cases self-fertilization is not to be thought of as a substitute for 
broad breeding, but rather as an equivalent of vegetative propagation. 

A plant may have the power of vegetative propagation residing in 
the protoplasm, but may lack the habits of growth necessary to turn 
this power to practical use. Thus gardeners find it possible to propa- 
gate from cuttings many plants which grow in nature only from 
seeds. The date and various other palms produce, when young, 
vegetative shoots from the buds of the lower joints, but mature palms 
no longer produce such shoots. The buds of the trunk bring forth 
only clusters of flowers. It often happens that of two closely re- 
lated species one will produce vegetative shoots and the other will 
not. Thus the Canary Island date palm produces no shoots, though 
it is a more hardy and vigorous species than the true date palm. 

BBOAD BBESDINa AND XINE BREEDING IN TBB 8AHE SPECIES. 

That broad breeding and line breeding both have important uses 
in nature is shown by the fact that both are assisted by numerous 
and often highly specialized adaptive characters. These specialized 
characters become still more significant when we reflect tliat there 
appear to be no corresponding adaptations to favor narrow breeding. 

Adaptations of plants to secure pollen from abroad and adapta- 
tions to insure the use of their own pollen at home both serve a 
common object in avoiding the worst alternative of narrow breeding. 
Indeed, the same plants often show both kinds of adaptations at 
once. The same species may have its flowers adapted to invite far- 
flying insects or pollen -carrying birds, and may have at the same 
time devices for excluding ants and other small visitors that can 
only crawl or fly for short distances and thus bring pollen only 
from flowers of the same plant or from adjacent plants, which are 
likely to be closely related. 

Many of these apparently contradictory combinations of adapt- 
ive characters have been found in nature. They have been used 
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by several writers to sliow that Darwin's idea of the development of 
adaptations through natural selection was erroneous, tm the ground 
that it is illogical to suppose that the same plant could at the same 
lime develop adaptations for conflicting purposes. 

From the present point of view it becomes evident that there is 
no biological conflict, but an important physiological agreement 
between the functions of the two kinds of adaptations. They can 
be considered as alternative methods of avoiding the same catas- 
trophe of extinction through narrow breeding. Self -fertility can 
not be of use to a plant without some underlying quality of proto- 
plasmic longevity, like that shown in vegetative propagation, but 
when that quality exists self-fertilization may take on an impor- 
tance only second to normal broad breeding. It is not necessary to 
suppose that self-fertilization takes the place of broad breeding or 
that it serves all the functions of normal sexual reproduction. A 
safer judgment is reached by comparing self-fertilization with vege- 
tative propagation, since there is a large measure of agreement in 
the functions and limitations of the two processes. 

That plants with conspicuous or highly specialized corollas are 
nevertheless capable of self-fertilization does not prove that the 
corolla is not an adaptive development to aid in cross-fertilization. 
The specialization of the corolla only shows in a more striking man- 
ner that crosis- fertilization is of importance to the plant, notwith- 
iitanding its ability to propagate by self-fertilization. That a species 
produces seeds with its own pollen or that it is able to survive many 
generations of self-fertilization does not prove that the species has 
ceased to draw any advantage from crossing, even though its oppor- 
tunities for crossing are relatively rare. The occasional exercise of 
normal t^exuality may \>e quite as important for a self -fertilizing 
species as for one whose members are very long lived. Though self- 
fertilization is a frequent and entirely normal method of propagation 
for many plants, exclusive dependence upon self-fertilization is a 
very rare and abnormal condition, doubtless because it leads to ulti- 
mate (Iodine and extinction, no that the types which may have adopted 
this system in the past have not been perpetuated. 

LINE BBEEDINa A STSTEH OF PBOPAQATIOH. 

In domesticated varieties, as in wild species, the chief value of 
self -fertilization and of other forms of line breeding lies in their use 
as methods of propagation rather than as true equivalents of sexual 
reproduction or as means of evolutionary progress. Marked im- 
provements are as little to be e.xpected from self-fertilization as 
from \'egetative propagation. This <loes not mean that self- fertilized 
slocks are not worthy of the breeder^s close and constant attention, for 
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while there are not likely to be changes in the direction of greater 
vigor or increased fertility, tendencies in the other directions are 
frequently manifest. The practical importance of keeping a variety 
from deterioration may be quite as great as that of causing it to make 
an actual advance. Differences too slight to be detected in direct 
comparisons of individual plants of wheat may render one strain dis- 
tinctly more productive than another, and may make a difference of 
millions of bushels in the harvest when the superior strain has been 
spread over the wide regions in which the crop is cultivated. 

Unfortunately, this kind of selection, to increase or to maintain 
the vigor and fertility of a line-bred type, is often the most difficult 
to carry out in practice, one reason being that these same qualities are 
most seriously affected by external conditions. All breeders are 
familiar with the fact that conspicuously vigorous and fertile indi- 
viduals may yield only ordinary offspring. An individual cotton 
plant of a Mexican variety grown at San Antonio, Tex., in 1906, pro- 
duced much more cotton than any other plant in the field, but the 
offspring of this plant showed no superiority in the next generation. 

When individual differences due to differences of conditions are 
greater than the inherent differences of the plants themselves, the 
inherent differences become very hard to detect. Even when the 
comparison is carried over to the progeny by using the test-row or 
centgener methods, the greatest caution has to be used to avoid mis- 
takes from unrecognized differences of external conditions. The 
manner in which a field was plowed or fertilized in some previous 
year may make a notable difference between two rows or plots, may 
cause the wrong selection to be made, and may thus vitiate an elab- 
orate experiment. The failure of such efforts at the selective im- 
provement of varieties in vigor and productiveness has led some 
writers to deny that such improvements are possible. 

Various attempts have been made to explain the supposed impossi- 
bility, some writers going so far as to claim that the characters of the 
separate lines of descent do not vary at all except as they are affected 
by differences of external conditions, and hence that all selection is 
superfluous after "pure lines" of descent have been separated. The 
fact is, however^ that many of the experiments that have been sup- 
posed to warrant this conclusion have been carried on for altogether 
too short a time to justify any reasonable expectation that the residts 
of the selection would become apparent amidst the confusion of fluctu- 
ating and environmental variations. 

It is to be expected, of course, that attempts to secure a further 
increase of a particular character must sometimes fail if the limits 
of expre-ssion of the character have been reached or if the particular 
breed or line of descent has no tendency toward greater variation in 
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that particular direction. But, on the other hand, we may expect 
with much confidence that a sufficiently persistent selection of vigor- 
ous and fertile individuals for propagating a variety will help to 
maintain these qualities at higher standards than if selection were 
relaxed and the stock were allowed to become diluted with lines of 
descent which had lost some of the varietal characteristics by de- 
generative mutation. Selection of thi,s kind is safer and more likely 
fo insure continuously favorable results n'hen it is not too closely 
limited to single individuals or to single lines of descent, at least 
after the initial generation. Unless elaborate precautions are main- 
tained in the testing of each of the lines of descent, a serious mistake 
may at any time be made by propagating from an inferior individual 
which has appeared better than its fellows because of some environ- 
mental advantage. With a somewhat wider selection there is less 
dangei' of discarding the best lines, while those that are inferior are 
gradually weeded out. 

If selection could be finished, once for all, by the separation of a 
" pure line," any amount of care would be practically justified in mak- 
ing this separation, but if the superiority of a variety has not only to 
be made by selection, but also to be maintained in the same way, there 
is less object iii narrowing the stock down to the individual line, 
particularly in the kinds of plants that must be sown or propagated 
for several geneiatious to obtain enough seed for commercial planting. 
By the time that the single line has been broadened again to produce 
commercial quantities of seed, the differences may reappear, so that 
the type may be no more constant than if several individuals had been 
taken and a smaller number of generations had been raised. Indeed, 
our experiments with cotton have shown that uniformity is to be 
expected with more confidence from a type represented by several 
closely similar plants than from the progeny of a single individual 
plant, which is often notably diverse. Thus it may happen, where 
strict line bi-eeding is impracticable, that a choice must be made be- 
tween methods that most nearly approach the desired condition. 

If selection conld compel actual improvements of a stock, vegetative 
and self -fertilized varieties could be ndvanced more effectively than 
any others, for selection can be applied with greater exactness and 
per^iistcnce than in cross-fertilized types. And yet it is in the former 
classes of varieties that the limitations of selection have been most 
definitely appreciated. 

Even among vegetative individuals of the same stock slight differ- 
ences are still to be detected, and sometimes quite pronounced changes 
or " bud mutations " are found. There is no reason to suppose that 
bud mutations differ in any essential resjject from mutations that 
arise in seedlings of narrow-bred or line-bred varieties. Nor do they 
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need to be thought of as being less sexual than the variations of seed- 
lings, now that we know that the sexual condition (conjugation) con- 
tinues throughout the existence of the plant even when this existence 
is prolonged by vegetative propagation. The only distinction that 
can be made with certainty is that bud mutations are generally much 
less frequent than seedling variations, there being, apparently, a 
greater facility of change of characters soon after conjugation be- 
gins. Breeders of potatoes believe, according to Dr. E. M. East, that 
bud mutations are much more frequent in new varieties recently de- 
rived from seedlings than in the same varieties after they have been 
grown for a long series of generations.' 

Whether the range of diversity in bud mutations is as wide as 
among seedling variations is not easy to determine, because the bud 
mutations are too rare to permit them to be studied in large numbers 
like seedling variations. Hundreds of seedling mutations of coffee 
have been observed by the writer in Central America, but only one 
bud mutation. And yet this showed its divergent characters in a 
manner quite as pronounced as any of the seedling variations. 

The relative infrequency of bud mutations may also be responsible 
for the fact that they have had little practical importance. Breeders 
naturally feel that they have much better opportunity of selection 
among the rich diversities that can be called forth by returning to 
sexual reproduction. Certain it is that very few valuable new types 
appear to have been derived from bud mutations — nothing to compare 
t6 the superior seedlings of apples, potatoes, sugar canes, strawberries, 
and many other species. Seldom, if ever, have bud mutations been 
found stronger or better than the parent stock, except from the stand- 
point of the florist or fancier interested in multiplying slight differ- 
ences of form or color. 

We use vegetative propagation to preserve the varieties, but resort 
to sexual reprwhiction when we wish to improve them, especially in 
the direction of vigor and fertility. The same vegetative variety may 
deteriorate faster under some conditions than under otheis, or it may 
even regain some of its vigor when conditions are improved. It has 
been found in Java that sugar canes brought down from elevated 
localities are more resistant to disease than other representatives of 
the same vegetative variety which have been grown continuously at 
low elevations. The change of conditions gives something of the 
same beneficial effects that are obtained by new conjugations. New 
seedling varieties of cane have also been found resistant to diseases^ 
in the same way as these mountain-grown vegetative strains. 

" Rnst, E. M. A Study of the Factors Tiifliiencinfc the Improvement ot the 
Potato. Bulletin No. 127, Unlvemlly of IIHmoIs, Agricultural Eiperlment SW- 

tioii. August, 1908. 
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HOW SELECTION IMFBOVES UHE-BBED VABXETIE& 

The fact that selection increases the agricultural value of line- 
bred varieties can be understood without supposing that the plants 
are changed in any way by the selection. The effect of selection is 
not biological, but purely mathematical. Selection does not give us 
any new characters, and does not even raise the vigor or fertility of 
the plants. It simply gives u-s the full agricultural use of the par- 
ticular lines of descent that are showing the vigor, fertility, or other 
desirable qualities in the highest degree. 

A notable improvement of a variety appears to have been made 
when tlie best individual strain has been found and the remainder of 
the variety has been discarded, but this is no warrant for holding 
that the superior strain is better than it was before- Selection then 
maintains the superiority of the strain by keeping it from dilution 
with the lines of descent in which degeneration appears, but still 
there is no reason to suppose that selection changes the strain. 

Though continued selection may add nothing new in the way of an 
increase of the desirable qualitiew of the variety, the same reasons for 
continuing the selection of the variety will always remain that ex- 
isted before the first selection was made, to eliminate the undesirable 
diversities which continue to appear even in self -fertilized and vege- 
tative varieties. Careful selection among individuals of such varieties 
may always be expected to show good results. In old and weak 
varieties the results will be even more striking than in the stronger 
and more vigorous stocks, for the greater the tendency to degenera- 
tion the greater the contrast will b*^ between the degenerate lines of 
descent and those that still retain the characters which give the 
variety its special value. 

SELECTION A CONSERVATIVE PBOCESa 
Favorable results from individual selections in a narrow-bred or 
line-bred variety is no proof that the variety as a whole is advancing 
in excellence, but may indicate quite the contrary — that its vigor'is 
declining. The more rapid the decline tly; larger is the proportion 
of degenerate individuals and the greater the practical improvement 
worked by selection. The gieater need of selection in degenerating 
varieties is like the n'<iuiremenl of more efficient police in degenerate 
human couinmnities. The ivnioval of the criminals is a practical 
necessity, though it does not make the community Ijetter, except in 
the relative sense that it may lessen the amount of crime actually 
committed. In the same way it is necessary to maintain a careful 
supervision of close-bied varieties to keep them near the standard of 
efficiency by eliminating the degenerate lines of descent as soon as they 
fall Ih'Iow the standard. 
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To compare the best lines of descent vitli those that have degener- 
ated or with an imselected group containing degenerate lines shows 
the agricultural value of the selection, but it does not show that the 
beet lines have been made better than they were. Domesticated varie- 
ties can be improved agriculturally without being changed biologic* 
ally. There is no reason to suppose that the sorting out of the 
degenerate lines of descent in a strictly line-bred variety has any effect 
upon the lines that are retained. The practical advantage of inuin- 
taintDg selection can be undei'stood without any need of supposing 
that the best lines are becoming better than they were. If a tendency 
to degeneration, such as .seedlessness, paler color, or softer texture, 
renders a variety more desirable, the lines which are degenerate, in 
the biological sense, will be preferred to the others and the variety 
will appear to be the more improved agriculturally the faster it 
degenerates. It may be going too far to say that all the instanoes 
where persistent selection has resulted in continued improvement in 
economic characters are examples of biological degeneration, but it 
is certain that a very large majority are of this nature. 

We need to recognize that there are two separate branches of the 
art of breeding, constructive breeding and conservative breeding, 
having different objects and requiring different method.s. The former 
attempts to improve tlie characters of plants and animals; the latter, 
to preserve and make full use of desirable characters already obtained. 

Some would restrict the word breeding to the constructive idea of 
improvement, which comports with the suggestion that all the proc- 
esses of line breeding are to be considered as methods of propagation 
rather than as normal breeding in the sense of sexual reproduction. 
Nevertheless, such a limited use of the word breeding would exclude 
a large part of what is now reckoned as breeding, if not, indeed, the 
whole of the practical part of the subject. Breeders are often very 
successful in finding new characters not noticed before, as well as in 
making new combinations of desirable characters and in suppressing 
undesirable characters, but there is relatively little to support the 
popular idea that the operations of breeding result in " new ci-eotions." 
in the sense of bringing new characters into existence outside of those 
already attained in the course of normal evolution of species. 

Whatever the differences of opinion regarding the function of 
selection in constructive breeding, its fundamental importance in con- 
servative breeding will not be disputed. The superiority of the vari- 
ous forms of line breeding over narrow breeding is based on the 
simple fact that they preserve desirable characters more effectively 
and for longer periods of time than does narrow breeding. Line 
breeding is superior to narrow breeding because it is a more efficient 
method of selection. 
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The beneficial efi'ects of selection are greatest in self-fertilized 
varieties because such varieties are no longer in a condition in which 
they can be injured by selection. A broad-bred variety may be in- 
jured or extinguished by selection, because strict and persistent selec- 
tion puts an end to broad breeding and substitutes narrow breeding 
in its place. A variety capable of self-fertilization is less injured by 
narrow breeding, for those lines of descent which continue to be 
propagated by self-fertilization also continue to escape the bad 
effects of narrow breeding. Thus the tendency of persistent selection 
will be to preserve those drains in which the habit of self -fertiliza- 
tion is most strongly developed. When a condition of complete self- 
fertilization can be reached, as in wheat and barley, there is no 
longer any question of injury from narrow breeding, since all the 
lines of descent are propagated by line breeding. 

Selection between lines of descent which are already completely 
separated by self-fertilization makes no further alteration in their 
conditions or methods of reproduction. Selection then has only the 
one effect of preserving the lines which express in the most uniform 
manner the characters most desired. If we take the trouble to choose 
the best strain we are assured of the best results. In no other way 
could this assurance be gained, for by any less stringent method of 
K'lection there is always the danger that representatives of poor or 
mediocre stocks are included and that the full possibilities of selec- 
tion are not attained. 

But no matter how effective the methods of line breeding may be 
in varieties adi:pted to these forms of propagation, their general in- 
discriminate application to all kinds of plants is not to be advised, 
notwithstanding that this course is very frequently advocated, as 
a consequence of the evolutionarj- doctrines of Professor De Vries. 
Rejecting Darwin's doctrine of the evolution of species through 
gradual changes of characters, De Vries holds that species originate 
bv sudden changes or mutations, like those which appear in our 
uniform domesticated varieties. Ordinary species and varieties are 
niipposed to consist of mixtures of large numbers of these so-called 
•■ elementary species," or "' biotypes,"' originated by mutation. ^Vhen 
one of these mutative strains has been separated by selection it is 
Mipposed to remain constant and uniform, except as further muta- 
tions of individuals may give ri.se to additional " species." 

This doctrine has had in many instances the very beneficial effect of 
directing the attention of breeders to the advantage of line breeding, 
but it brings us into conflict with practical facts when it leads us to 
assume that line breeding is applicable to all kinds of organisms, and 
also when it teaches that no further selection is necessary after a 
" pure line" has been separated. No better illustration of pertinent 
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facts could be found than the Triumph variety of cotton, originated 
by Mr. Alexander Mebane, of Lockhart, Tex., and carefully selected 
by him for many years. Mr. Mebane's fields of Triumph cotton at 
Lockhart show wonderful uniformity, as all cotton specialists have 
agreed who have seen them. And yet when the Triumph cotton is 
taken to other places, even at no very great distance from Lockhart, 
many notable deviations from the Triumph characteristics make their 
appearance. This occurs even in the first generation of plants grown 
from seed raised at Lockhart, before there is any opportunity for 
crossing with other varieties or for mutations to take place as the 
result of conjugation subsequent to the transfer. The Triumph 
embryos in the seeds or the young plants after they have germinated 
are able to change their characters and depart from the Triumph 
type. These departures, moreover, are commonly inherited by all 
the progeny of the variant individuals. The persistence of such 
variations soon puts an end to the uniformity of a variety unless a 
vigilant selection be maintained. 

tnnFOBJCITT.NOT A NOAHAL CONDITION OF HEBEDITY. 

That the effects of selection upon self- fertilized varieties are 
always agriculturally beneficial makes it pos.sible to understand the 
growth of the idea that uniformity is a fundamental principle of 
heredity and the first ideal of the breeder's art. Uniformity has 
come to be considered as an object in itself, for the very practical 
reason that selection for uniformity tends to carry self-fertilized 
varieties over fiom narrow breeding to line breeding even when 
the breeder has had no intention to make such a change of method. 
To adopt as a fixed ideal of selection the characteristics of the best 
individual member of the variety generally amounts in practice to 
the saving of the progeny and nearest relatives of the superior indi- 
vidual. The more strict the adlierence to (he ideal, the greater the 
approximation to line breeding and the better the results. 

Nevertheless, it must be admitted that the value of uniformity as 
a method of breeding one class of varieties does not establish it as 
a general principle of heredity, to be applied to all varieties alike. 
Nor does the behavior of self -fertilized domesticated vaiieties show 
that uniformity is tiie natural condition of species in nature. Closer 
examination of the facts enables us to see why uniformity is desir- 
able in agricultural varieties, and also why selection for uniformity 
tends to produce the desired result. We do not find that the idea 
of uniformity applies to wild species nor in the human family, nor 
even in the dogs and other domestic species which we learn to know 
as individuals. Nor have we any assurance that uniformity is a 
safe general guide in the field of ugricultiiral breeding. Even in 



r.,z.j.vCo(>t^lc 



28 LINE BREEDING AND NARBOW BRBBDING. 

dealing with line-bred types we are no longer satisfied with likeness 
between individuals, but have learned to separate them into lines 
of descent and to judge of the value of a line of descent hy the 
general quality of successive generations of progeny instead of from 
single individuals. In broad-bred types uniformity is obviously not 
the ideal, except to the extent that i( may be necessary for commer- 
cial and industrial purposes. 

TWO FOBHS OF MASS SEI.ECTION. 

Writers on evolution have drawn distinctions between several dif- 
ferent forms or conditions of selection. The selection which goes on 
in natui-e. without human interferem-e, Darwin called "natural selec- 
tion." Of selection by man Darwin distinguished two foniis, 
unconscious selection and methodical selection. Selection becomes 
conscious when it has for its object the improvement of the stock. 
The selections carried on by primitive peoples are usually quite as un- 
conscious as those made by birds, insects, or inanimate conditions of 
the environment. Thus, the Indians of eastern Guatemala have a 
very early, quick-maturing type of cotton, the development of which 
has been assisted, no doubt, by the fact that they begin to gather the 
cotton as soon as (he bolls begin to open. This has insured the saving 
of seed from the earliest plants, not because of any idea of improving 
the crop in earliness, but because the dry season of that part of the 
country is short and uncertain. If the rains come too early, only 
the first pickings are saved; late-maturing plants are completely ex- 
cluded from the stock. 

The practical difference between this unconscious selection for 
earliness and the conscious selection practiced in more intelligent 
communities lies only in the keeping of the earliest pickings separate 
from the others. Among the Indiana all the pickings are likely to be 
mixed together in favorable seasons, so that a definite selection takes 
place only in unfavorable years. 

Later writers go beyond Darwin and divide methodical selection 
again info two forms, commonly called " mass selection " and " indi- 
vidual selection." This is becau.se the progeny of single individuals 
kef)t by themselves often maintain higher averages than the progeny 
of several superior individuals of the same strain when allowed to 
interbreed. From such facts the inference has been drawn that mass 
selection is essentially inferior to individual selection and should 
everywhere be abandoned. Some writers even go so far as to deny 
that any improvement can be wrought by mass selection, while others 
object that it is slow and inefficient. Nevertheless, practical breeders 
are loath to abandon as worthless the method bv which all the earlier 
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improvements of our seed-propagated plants were made — the im- 
provements which have carried them so far beyond their wild relatives 
in the special qualities and which render them useful to mankind. 

In reality, two essentially different conditions are being confused 
under the name mass selection, the conditions which have been 
distinguished as broad breeding and narrow breeding. Wlien mass 
selection is applied to a carefully selected variety or strain, derived, 
perhaps, from a single ancestor, the condition is the same as that 
here described as narrow breeding. When mass selection is applied 
to larger groups with more normally diverse ancestry, we have a 
condition of consciously directed broad breeding, a form of mass 
selection which may be highly beneficial. 

The objections commonly urged against mass selection apply to the 
former condition, but not to the latter. Mass selection in a ^elf- 
fertitized plant like wheat is inferior to individual selection, or line 
breeding, simply because it is less thorough, as already explained in 
previous chapters. Mass selection gives us a collection of the better 
of the individual strains, which must always be found inferior to the 
best of the strains whenever it is practicable to separate these from the 
others. In cross-fertilized plants and animals mass selection may be 
inferior for the further reason that the narrow individual crosses 
arouse undesirable degenerative variation. 

In its application to self -fertilized plants a persistent individual 
eelection constitutes line breeding. Nevertheless, it is dangerous to 
prescribe individual selection as a solution for all the problems of 
breeding, for it solves problems of only one kind and gives wrong 
indications in the others. The theory of individual selection neglects 
the practical distinctions between the different forms of line breeding 
as well as the differences between narrow breeding and broad breed- 
ing. The expression " individual selection " is in itself rather mis- 
leading, for all the methods of selection involve the selection of indi- 
^-iduals. The difference of methods does not lie so much in the selec- 
tion of individuals ns in the breeding they receive after they have 
been selected. 

THE "BUHNING OUT" OF VABIETIES. 

Some horticulturists believe in the "running out" of varieties of 
apples, pears, and other tree fruits propagated from grafts or cut- 
tings, while others have been unwilling to admit that varieties run 
out. Such differences of opinion are possible in dealing with the 
varieties of long-lived trees, for our varieties have not been known far 
beyond the span of life possible for individual trees under favorable 
conditions. With potatoes, strawberries, lilies, carnations, and sugar 
cane the weakening of old varieties is a commonly recognized fact. 
Specialists in potatoes and strawberries estimate the productive life 
i« , . 
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of a variety between twenty -and sixty years. It is the opinion of 
Dr. B. T. Galloway that the frequent substitution of varieties among 
growers of carnations is due as much or more to the greater vigor of 
the new seedlings than to any superior attractiveness of the flowers. 
The commercial life of a variety of carnations seldom lasts more 
than three or four years. 

As vegetative varieties of many different kinds have shown the 
same tendency to become sterile, so it is possible that carefully selected 
types may reach a condition where any admixture of blood brings 
deterioration, as breeders sometimes claim. Improvement by crossing 
would then be precluded. The particular character which affords our 
standard of the excellence of a variety may appear for a time to 
increase under selection, but its highest expression is finally reached, 
jiterility or other forms of weakness become more and more apparent. 
New types arise to claim the superiority, and the old are soon aban- 
doned and forgotten. To know that a method of breeding leads 
ultimately to degeneration may not remove it from tlie field of agri- 
cultural utility if there are compensating advantages. It may be 
easier to secure new varieties to replace the old ones as they decline 
than to apply any effective methods for avoiding the decline. 

Those who are concerned to prevent the extinction of species of 
wild animals and plants may find an object of even greater practical 
interest in the danger of exterminating the wild types of our domes- 
ticated species, which future generations may find indispensable for 
i-eplenishing the stock of domesticated varieties. 

Though the limits can not be determined without making the ex- 
periment, we must not expect that selection or any other means can 
lead to an unlimited expansion of any character. Cotton plants can 
not be turned completely into lint, nor beets made to yield 100 per 
cent of sugar. Characters should not be thought of as independent 
entities capable of indefinite expansion ; in reality, characters are 
only parts or functions of highly coordinated complex organisms. 
The existence of each character represents a cooperative result of the 
activities of other parts, so that the whole organism has to be unbal- 
anced in order fo permit an excessive expression of a particular part. 

REJUVEITESCENCE OF VABIEIXES. 

It is not to be assumed that all of our carefully selected varieties 
have reached a condition where crossing can work no improvement. 
For many of them it may still be of the greatest importance to pro- 
vide normal fertilization at needed intervals. 

■The object of such crosses is not that of changing the characters of 
the stock, but to restore the vigor. Some breeders have reported ex- 
cellent results from the rejuvenescence of varieties by crossing, but 
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others have drawn back from such attempts because they encountered 
an unwelcome amount of variation. That diversity should appear 
as the result of crosses between varieties is of course to be expected, 
but it may be possible to eliminate this diversity in a few generations 
and yet retain an increased vigor for many generations. 

In normal species, as we have seen, line breeding is not a full 
equivalent of sexual reproduction, but a supplementary system of 
propagation. Nature shows that broad breeding and line breeding 
may be combined, but shows also that they should not be confused 
or compromised into the injurious intermediate condition of narrow 
breeding. In domestication, too, it may often be found advantageous 
to combioe the two methods, without confusing them. We do not 
insist upon growing all potatoes from seed because new seedling 
varieties are often superior to the older stocks which have been sub- 
jected to many years of vegetative propagation. In the same way 
we may Bnd it as advantageous to resort to occasional crosses in seed- 
propagated plants as to adopt newer and stronger seedling varieties 
in species adapted to vegetative propagation. 

Crossing between sufficiently remote strains of a line-bred variety 
may also be found hi^ly advantageous and may help to maintain 
vigor, notwithstanding the fact that crosses between more nearly 
related lines of descent may yield results inferior to those of strict 
line breeding. 

Even without crossing it is sometimes possible to secure a notable 
increase of vigor or other desirable quality through the discovery of 
an unusual individual. Mutations often show the same sudden in- 
crease of vigor as hybrids, and this may continue in their descendants 
for many generations. Many important varieties of plants and 
breeds of animals trace their origin and popularity to a single superior 
individual. Though we can hardly say that we rejuvenate an old 
breed when we replace it with a new one, the same agricultural pur- 
pose is attained in the two cases, especially if the agricultural qualities 
are the same. 



A system which has been followed with apparent advantage in 
some of the carefully bred varieties of domestic animals is that of 
wide and continuous crossing inside the breed. Instead of limi^ng 
descent to a single individual strain or to a few related strains, the 
effort is made to breed together individuals which show all the 
characters of the breed and yet have as little consanguinity as possi- 
ble. Such a system, if efficiently carried out, as among the Australian 
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sheep breeders, keeps the lines of descent of the variety connected in 
a network. Though the network is narrower than in a natural species 
it is at the same time much broader than in ordinary narrow breeding. 
Such a condition might be described as the narrowest form of 
broad breeding or as the broadest form of narrow breeding; it 
represent the boundary or balance between the two methods. It is 
the condition in which a considerable degree of uniformity is main- 
tained and deterioration from narrow breeding is avoided as far as 
possible. For convenience of expression it seems best to consider 
this condition as one side of the field of broad breeding, because use 
is being made of crossing between different lines of descent to main- 
tain the vigor of the stock. The practical point is to avoid the con- 
dition of still narrower breeding between this balanced condition in 
which the physiological effects of crossing are still utilized and Uie 
condition of definite line breeding in which narrow crossing is ex- 
cluded and reliance is placed on the other principle of protoplasmic 
longevity. 

AVOXDANCE OF TTNHECESSABT UNIFOBMirT. 

How to maintain fertility by broader breeding and at the same 
time avoid an undesirable divei-sity of characters is one of the practi- 
cal problems which each breeder must consider from the standpoint 
of the types with which he deals. By proper attention to the ex- 
pression relations of the different characters it may be possible to 
secure diversity of descent with relatively little diversity of expres- 
sion or to confine diversities of expression to characters which will 
not interfere with the utility of the breed. 

In the cotton plant, for example, many characters might be allowed 
to vary freely without interfering in the least with the value of the 
product, and such variations would have positive agricultural value 
if they gave increased vigor and fertility. If the plants produce 
early crops of large bolls with lint of uniform length and fineness it 
makes no difference that stems have different colors or different 
amounts of hairs, that the leaves are differently cut, the flowers dif- 
ferently spotted, the nectaries and bractlets differently shaped, or 
the oil glands differently distributed. 

This question of the amount of uniformity to be required is of 
primary importance in the domestication or acclimatization of new 
types o£ plants, and especially of field crops that are subject to cross- 
fertilization, like cotton and corn, where strict line breeding is not 
practicable. Not to require unnecessary uniformity in such cases 
doe,'i not mean that selection can be safely relaxed in types that have 
already been brought to a condition of uniformity, nor, does it justify 



^dbvGoO^^lc 



UNNECESSARY CN IF(»RMITY. 33 

US in overlooking the fact that characters of no value in themselves 
may be worthy of careful attention when they are correlated with 
more important features. With cotton, for example, there seems to 
be a very definite correlation between the external form of the boll 
and the lenfjth of the lint. Plants that have longer and more pointed 
bolls are almost always found to have longer lint than neighboring 
individuals with more rounded bolls. It is therefore worth while 
to pay attention to the shape of the boll as well as to its size if the 
desirable quality of long lint is to be carefully guarded. 

Similar correlations between unimportant characters and those 
that have definite iitility have been detected by Mr. W. W. Tracy, 
sr., in varieties of com, beans, lettuce, and other plants. In the 
Extra Early Adams variety, corn plants with branched tassels, even 
though they may be as early themselves as other plants with the un- 
branched tassels characteristic of this variety, have been found to 
yield offspring with a distinct tendency to later maturity. Plants of 
the Golden Wax beans with flowers slightly larger than normal were 
found Ut yield offspring with a distinct tendency to produce ordinary 
green pods instead of yellow. Certain varieties of lettuce which 
differ in the characters of the cotyledons have also been found to 
differ in the time of running to seed, even when they appear to be 
indistinguishably alike in the interval between. 

The com plant has been the object of much selection, but this has 
been directed almost exclusively to the characters of the fruit instead 
of to the plant as a whole. The result is that even in varieties that 
give relatively uniform ears and kernels the vegetative characters 
continue to show wide ranges of divei-sity in form, color, and hairi- 
ness, as well as in the tassels and flowers. 

In a broad-bred stock it is evidently possible for many such fea- 
tures to continue their natural diversities without detriment. It is 
only in narrow-bred, types that absolute uniformity has appeared a 
desirability of breeding, and this we can now understand, because 
the application of such standards has always tended to carry these 
types toward tlie superior condition of line breeding. The efforts 
that have been made to place cross-fertilized types, like Indian corn, 
on the same basis of unifonntty as a line-bred type, like wheat, have 
not had any corresponding measures of success. In spite of long and 
persistent selection only a small proportion of the plants show any 
complete uniformity of the fruiting characters. The fjicts with ref- 
erence to com have been summarized by Mr. A. D. Shame! of this 
Department. 

It Is the experienci» of most poni hivcdera tlitit It Is not jiowslble to produce 
on ail acre more than 5 bnshelH of iiniforni eurs even of our most Improve*! 
•■trains. A large majority at tLe pluute produc-e ears of kiubII hIzv. Irregular 
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Hhapp. and llgbt veii^ht. wblch are undeBlrable. Alany of the stalks are barren. 
Oiilj a small proportion of the plants produce tbe maximum size and welgbt of 

Such facts make it evident that there is a very practical distinctioti 
between the cross-bred and the self-fertilized types with reference to 
uniformity. Selection toward uniformity increases the yield of self- 
fertilized types, because their methods of reproduction are well 
adapted to give regularity in the expression of the desired characters, 
whei-eas the cross-fertilized types ha\'e not the same power of pro- 
ducing uniform offspring. With the cross-fertilized plant there is 
no such direct and necessary connection between uniformity in high 
yield and uniformity in other characteristics. If com could be 
propagated by self-fertilization it might be expected to respond to 
selection in the same way as the self -fertilized cereals, but no self- 
fertilized strains of com have been developed. In the great majority 
of corn varieties self-fertilization is definitely prevented by the habit 
of proterandry, the ripening of the pollen of the plant before it-^ 
silks are ready for fertilization. In an experiment with many varie- 
ties at Lanham, Md., in the season of 1908, a single variety provcti 
to be an exception to this rule. The stalks produced silks and pollen 
at the same time, but the variety can hardly be said to be in a normal 
physiological condition, for the leaves of all the plants were thickly 
spotted with yellow, a symptom not shown in any other variety. 

Several experimenters have reported distinctly unfavorable results 
from self-fertilization in corn, the self -fertilized" progeny being 
notably inferior to the cross-fertilized. It is possible that strains of 
com may be found which will thrive under self-fertilization, but this 
is rendered somewliat less likely by the fact that the stamens and 
pistils are produced on different parts of the plant, instead of close 
together. 

The intemoiies of the higher plants have, as botanists know, a 
(.-ertain individuality of their own, the plant being a complex or 
colony of nmny of these internode individuals. If we consider the 
plants from this stand{K)int of the individuality of the intemodes it 
becomes plain that the pistil and stamen internodes are very close 
relatives in the self-fertilized cereals, while in the corn they are sepa- 
rated by many generations of intemodes, so that their relationship 
is relatively remote. The self-fertilization of a corn plant does not 
mean the uniting of cells from adjacent internodes. as on the wheat 
plant, but unites cells which are in some senses as little related to each 
other as though they ivero on different plants, 

" Sbnjiit'l. A. n. TLc Art iif Sp«I SclPrtUm titnl Itrrttllnc- YearlKtok of tin- 

I»f|)iirliiioiit of AKriciilliir.' fur 1!MI7. ]i. 2^'7. 
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Thus it appears that the specialized habit of com to produce its 
pistils and stamens on different parts of the plant puts it out of the 
reach of the kind of s^elf- fertilization practiced in wheat. In order 
to make corn experiments which shall be truly parallel with those of 
the self- fertilized cereals, it will be necessary to find varieties with 
hermaphrodite flowers, indications of which are sometimes found on 
abnormal suckers of our ordinary varieties. 

In view of these unusual obstacles to line breeding it is fortunate 
that corn has relatively little practical need of the uniformity which 
is of HO much importance in crops like cotton and tobacco. The chief 
object in a com crop is a large yield. A large proportion of the com 
is not Bold at all, but is used on the farms where it is raised. Farmers 
would be very willing to permit variations, even in the shapes and 
colors of the grains, if they could get enough more com per acre. 

Experiments have shown that increased yields can be obtained by 
crossing varieties of com. Indeed, the fact seems to have been 
utilized since prehistoric times among the Indians of the Quezalte- 
nango region of we.stem Guatemala. They follow the practice of 
planting three different types together for the bulk of their crop, in 
the belief that larger yields are obtained in this way than when the 
varieties are planted separately. Nevertheless, breeders remain loath 
to advise mixed plantings of com, or even to investigate such a possi- 
bility of increasing the yield, perhaps because this advice is so far 
out of accord with the methods by which some other cereal crops have 
been improved. 

THE '■ FIZINQ OF CBABACTEiBS " BY LINE BBEEDINCt. 

Recognition of the superiority of line breeding over narrow breed- 
ing may help to explain the belief of many breeders that inbreeding 
"fixes" characters. Characters may appear to be fixed because line 
breeding protects a selected stock from the degenerative diversity 
which comes with narrow breeding. When such a line-bred stock is 
crossed with a narrow-bred variety there may be a definite tend- 
ency for the peculiarities of the superior stock to predominate in 
the offspring. 

The mutations of narrow-bred and self-fertilized plants show that 
mere repetition does not insure stability, but may be followed by 
wide diversity, even after uniformity has been maintained for many 
generations. Selection has been supposed to eliminate undesirable 
characters, but in reality it is only able to postpone changes of ex- 
pression relations. The characters which the breeder would eliminate 
continue to be transmitted and may continue to reappear, even in 
the face of persistent inbreeding. 
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Further evidence that self-fertilization and in-and-in breeding are 
to be associated with vegetative propagation rather than with normal 
conjugation is found in the fact that diversity of expression reap- 
pears when diversity of descent is permitted to members of line-bred 
varieties. 

Normal broad breeding is accompanied by alternative expressions 
of characters involving continual readjustments of the internal re- 
lations which govern expression. Line breeding, on the other hand, 
avoids such readjustments. With respect to the expression of its 
characters a whole line-bred variety corresponds to a single individual 
of a broad-bred group. Differences between line-bred varieties cor- 
respond to differences between the individual members of species, 
not to differences between the species themselves. All the forms of 
line breeding yield a relatively great uniformity of characters, but 
there are suggestive differences in the readiness with which the latent 
diversity reappears. 

The uniformity secured by vegetative propagation conceals but 
does not diminish the inherent diversity of expression relations. The 
individual diversity of seedlings of vegetative varieties is familiar 
to all propagators of such plants. Self- fertilized types may also 
show a ready recurrence of diversity of characters when sufficient 
diversity of descent is supplied to correspond to that of normal in- 
terbreeding among the diverse members of a species. In strictly self- 
fertilized types, like wheat, crossing between different individuals of 
the same variety may bring out diversities as wide as those shown 
by crosses between different varieties. 

In plants having a normal aptitude for self-fertilization the uni- 
formity of varieties is to be thought of a,s due to this fact of 
self-fertilization rather than to selection alone. In a strictly self- 
fertilized type, selection can have reference only to the efficiency with 
which the characters are maintained under self -fertilization. It op- 
pears to have no effect at all upon what may happen when crosses 
are made, even between individuals of the same variety. The 
adjustment which suffices for uniformity under self-fertilization 
would not be ijufficient to maintain uniformity under in-and-in 
breeding. 

The effect of persistent .selection is to conserve those lines of descent 
which have great uniformity of expres.sing relations along desired 
lines, for the others are rejected whenever their expression deviates 
in any appreciable manner from the standard set by the breeder. 
Hence the desirability of definitely directing our selection toward 
uniformity of expression, as in the centgener method, which tests the 
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different lines of descent with reference to the quality of uniform 
excellence of the progeny rather than with reference to exceptional 
attainment on the part of particular individuals among the progeny. 

In types not definitely restricted to self-fertilization selection for 
uniformity has a more definite influence upon the results of conjuga- 
tion. With such types diversity comes less readily to the surface, 
even with crossing, but is still able to show itself in striking forms 
of mutative variation. Hybrids between two related varieties of 
Upland cotton commonly show a much smaller range of diversity 
than the mutations which appear in the pure-bred parental stocks. " 
The diversity between varieties is not great enough to overcome the 
effects of selection and arouse the latent diversities which appear in 
the mutations, but when wider crosses are made between unrelated 
stocks the hybrids offer a wide range of diversities, corresponding 
to the diversities among the mutations. 

CONCLUSIONS. 

Long-standing differences of opinion among breeders regarding 
the values of crossing and inbreeding can be reconciled by recogniz- 
ing the fact that there are three primary conditions or methods of 
reproduction, instead of two. The three conditions may be called 
broad breeding, narrow breeding, and line breeding. 

In broad breeding there is no restriction of descent to particular 
lines. Unions are freely made among large numbers of lines of 
descent, as in natural species, where lines of descent are united into 
broad, continuous networks. In narrow breeding descent is restricted 
to unions among only a few lines, forming a narrow network of 
descent. In line breeding descent is restricted to simple lines, so 
that no network of descent is formed. 

Line breeding is superior to narrow breeding, but can not be con- 
sidered superior to broad breeding except for special purposes of 
commercial production requiring a high degree of uniformity. 
Broad breeding is the condition of normal evolution of species ; nar- 
row breeding the condition in which degeneration most promptly 
takes place; and line breeding the more stable and uniform condi- 
tion desired in many domesticated animals and plants. Broad 
breeding is constructive, narrow breeding destructive, and line 
breeding conservative. 

The uniformity of a group is increased by restricting descent so 
that all the individuals are produced from few ancestors instead of 
from many. Descent from many diverse ancestors maintains the 
individual diversity of natural species. Diversity lessens as descent 
is restricted, but there is also a gradual decline in the vigor and 
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fertility of the stock. The practical importance of uniformity should 
not cause us to overlook the fact that uniformity must be attained 
at the price of deterioration. We must either avoid the deteriora- 
tion of varieties or replace them frequently with new varieties. 

Though all forms of restricted descent lead ultimately to degenera- 
tion, the decline may be exceedingly slow and gradual if methods of 
line breeding are followed. Line breeding has practical superiority 
over narrow breeding when it preserves desirable strains of plants 
or animals for longer periods of time. The ability of some species 
and varieties to maintain themselves under line breeding is to be 
considered as a form of longevity, depending on the power of the 
protoplasm to continue its activity without new conjugations be- 
tween germ cells from different lines of descent. Species and 
varieties differ in their ability to persist under restricted descent, 
just as they differ in the longevity of the individual organisms. 

Four forms of line breeding may be distinguished: Vegetative 
propagation, parthenogenesis, self-fertilization, and in-and-in breed- 
ing. All stages and gradations can be found, from the broad breed- 
ing of natural species, through the narrow breeding of ordinarj- 
domesticated varieties, to the strict line breeding of individual 
strains. The superiority of broad breeding over narrow breeding 
depends on, the factor of normal conjugation between cells derived 
from different lines of descent, whereas conjugations between cells 
of too closely related lines often produce weak or abnormal offspring. 

If conjugations are to take place between unlike germ cells, a con- 
siderable degree of diversity of parentage is to be maintained. If 
conjugations are to be limited to closely related germ cells, diversity 
of parentage is to be avoided. In broad breeding we imitate the 
methods of descent in natnral sexual species. In line breeding we 
follow the analogy of vegetative propagation and self-fertilization. 
A truer idea of the value of other methods of line breeding is gained 
when we associate them with vegetative propagation than when we 
consider them as equivalents of the sexual reproduction of broad 
breeding. That no group of higher plants or animals relies for its 
reproduction upon any form of restricted descent forbids the assump- 
tion that domesticated varieties can be permanently maintained 
under conditions of restricted descent. 

The superiority of vegetative propagation shows that complete 
cessation of conjugation preserves varieties better than conjugation 
without diversity of descent. In parthenogenesis conjugation is 
likewise in abeyance, the vegetative growth of a new organism taking 
the place of the formation of new sex cells. Self-fertilization is not 
far removed from parthenogenesis, for the cells that unite have only 
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I'eceiitly separated from the same parent and are able to combine 
without disturbing the expression relations of the parental char- 
acters. 

Evidence of the superiority of line breeding over narrow breeding 
is also found in nature in the adaptations by which many wild 
species avoid narrow breeding. Such adaptations are not to be con- 
sidered as opposed to broad breeding, because of the many cases 
where the same flower has two kinds of adaptations, some favorable 
to broad breeding and others to self-fertilization, but both tending 
to prevent narrow breeding. Thus it appears that vegetative propa- 
gation and other natural forms of line breeding are to be considered 
as supplementary to broad breeding rather than as substitutes for 
brctad breeding. 

The superiority of line breeding over narrow breeding depends on 
the factor of longevity in the protoplasm, to enable the growth of new 
individuals to continue without the need of frequent recourse to the 
physiological stimulus of conjugation. Varieties having the necessary 
longevity are propagated more successfully by line breeding than by 
narrow breeding, showing that protoplasmic longevity is able to 
sustain the vitality of such stocks better than the conjugations which 
occur under conditions of narrow breeding without adequate diversity 
of descent. 

The superiority of line breeding over narrow breeding explains the 
improvement often wrought by closer selection in narrow-bred groups. 
Varieties may be improved by more rigid selection for uniformity 
if they are thus carried from the condition of narrow breeding toward 
the more favorable condition of line breeding. Varieties may be in- 
jured by more rigid selection when it carries them from broad breed- 
ing to narrow breeding, especially those varieties which can not be 
placed on a basis of line breeding for lack of the necessary longevity. 

The effect of line breeding is to restrict the expression of characters 
to a single individual set by suppressing the original diversity of the 
group. Nevertheless, the suppressed characters have a persistent 
tendency to return to expression, especially when opportunities are 
afforded by crossings between different lines of descent or by changes 
in external conditions. There is no warrant for believing that any 
method of selection can establish varieties on a stable basis so as to 
prevent the return of diversity and render further selection unneces- 
sary. Selection always appears to improve narrow-bred and line- 
bred varieties, not because it raises them to new standards but because 
it weeds out those lines of descent which have failed to maintain the 
old standards. 

The fact that different physiological principles are involved in the 
different methods of reproduction practiced in the various kinds of 
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plants and animals shows that no single generalization can be applied 
to the whole field of practical breeding. The success of line breeding 
in some cases does not warrant the advice that line breeding be ap- 
plied to all cases, nor do particular failures with line breeding justify 
any general insistence that crossing must be practiced in all varieties. 
The practical need is to recognize tlie effects that the different methods 
of breeding are exerting upon our varieties, so that We may guard 
them against deterioration as long as possible and provide other 
varieties to replace them. 
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SUPPRESSED AND INTENSIFIED CHARACTERS IN 
COTTON HYBRIDS. 



IHTRODVOnON. 

Hybrids produced from two difFerent types of cotton show a wide 
range of diversity, wider than that of either of the parent stocks. 
Some of the characteristics of the parent stocks may reappear in the 
hybrids without any notable change. In other respects the hybrids 
may be intermediate between the parents, or they may exceed both 
parents, or they may be more deficient than either parent. Finally, 
hybrids often show characters which the parental types were not 
known to possess. 

These different kinds of characters of hybrids may be described 
somewhat more definitely as follows: 

Parental chamctfrs, inside the normal range of variation of one of 
the parent groups. 

Interparental characters, representing combinations of parental 
characters or intermediate stages between the characters of the 
parent groups. 

Extraparental characters, not within the parental groups or between 
them. Of extraparental characters three kinds may be distinguished, 
as follows: 

(1) Suppressed characters, representing the deficiency of a parental 
character or its reduction'below either of the parent groups. 

(2) IiUenaified characters, attaining a higher expression than in 
either of the parent groups. 

(3) Primitive characters, representing the return to expression of 
characters of remote ancestors no longer brought into expression in 
the parent groups. 

It is not to be supposed that distinct lines can always be drawn be- 
tween these different kinds of characters, for there are all gradations 
of expression: Suppressed and intensified characters connect with 
parental characters on one side and with primitive characters on the 
other. We may look upon the suppression of a character as a return 
to an ancestral condition far back in the evolution of the species, 
before the character was developed. Intensification might also mean 
the return of a character to an earlier state when it had normally re- 
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8 CHABACTEBS IN COTTpN HYBEIDB, 

ceived a greater degree of expression. Thus the green color of the 
fuzz of the seeds of hybrid cottODS, which was discussed in a previous 
report as a primitive character, might also be viewed as an example 
of intensification.'' 

Further studies of diversity in the Kekchi and Egyptian types of 
cotton have made it evident that green fuzz occasionally apptears in 
both of the parental types, especially when they are grown under 
new and unwonted conditions. Several plants with greenish fuzz 
were found at Falfurrias, Tex., in 1908, in a plot of Kekchi cotton 
raised from seed newly imported from Guatemala. If hybrids were 
made from such plants the much more vivid green color of their seeds 
might be viewed as an intensification of the dull grayish green of the 
seeds of the parent rather than as a definite-recall of a primitive char- 
acter from a more remote ancestor. Green fuzz appears in our 
imported Egyptian cotton even more frequently than in the Kekchi, 
but also in duller shades than in the hybrids. Even when the 
seeds of Kekchi or Upland hybrids with the Egyptian cotton have 
no fuzz, a tendency to suppression or intensification of parental 
characters is still evident, for the seeds are often more completely 
naked than those of the Egyptian parent, where the ends of the seed 
commonly have small patches of rather sparse, short fuzz. 



The phenomenon of suppression of characters is not confined to 
cotton or to hybrids, but is a general fact of heredity both in natural 
species and in cultivated varieties. Whenever an ancestral character 
reappears after a lapse of generations we know that it has continued 
to be transmitted through the generations in latent or suppressed 
form. The object of careful selection as applied to domesticat-ed 
varieties of plants or animals is to suppresg their undesirable charac- 
ters while keeping their desirable characters regulariy expressed or 
intensified. The suppressed characters are not destroyed or entirely 
eliminated by selection, but continue to be transmitted in latent 
form. They are likely to reappear at any time, and especially when 
hybridization or change of external conditions disturbs the internal 
adjustments that control the development of the plant and deter- 
mine the expression of the characters. 

The idea of intensification of characters, though less familiar than 
that of suppression, has equal warrant of natural analogy. Evolu- 
tion itself may be considered as a process of suppressing some char- 
acters and of intensifying others; that is, of raising them to higher 

; " Reappearance of a Primitive Character in Cotton Hybrids. Circular 16, Bureau of 
Plant Industry, U. S. Department of Agriculture. 1E)0S. 
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degrees of expression. That hybridization haa these opposite 
effects of suppression and intensification may siniply mean that it 
profoundly disturbs the ordinary process of expression, weakening 
the expression of some characters and strengthening the expression 
of others. 

Suppression and intensification can not be understood, or even 
considered as possible, if we think of heredity as consisting of the 
single process of transmission. The facts commonly ascribed to 
heredity include the results of two distinct processes — transmission 
and expression. The same character transmitted from the same 
parental stock to two series of cotton hybrids was in one series 
entirely suppressed, while in the other series it came into expression 
in more intensified form. The transmission of a character is not to 
be judged from its visible presence or absence in any particular 
individual or series of individuals. 

The farther science penetrates into the processes of organic repro- 
duction the more wonderful do they appear, for as yet nothing has 
been found in the reproductive cells' to correspond to the mechanisms 
required by various theories of transmission. Not only are there no 
indications of preformed organisms or models of organisms in the 
protoplasm of the reproductive cells, but all the parts and particles 
of cells thus far rendered visible to human sense appear to be capable 
of many changes without any apparent corresponding eifect on the 
final results of heredity. Indistinguishable germ cells may reproduce 
very diverse organisms, or germ cells which appear to have definite 
differences may develop into organisms closely alike. 

If oi^^anisms transmitted to their descendants only the characters 
that appear in their own bodies we could still continue to suppose 
that heredity might be explained in some simple mechanical way. 
But when we take into account the fact that plants and animals 
inherit from their parents and transmit to their descendants large 
numbers of peculiarities, or characters, which are not shown in their 
own bodies the mechanical theories of heredity appear entirely 
inadequate. 

We take it as a matter of course that sons do not resemble the 
father alone, but may show the traits of the mother's family in the 
voice, or the beard, or other masculine traits or peculiarities. Yet 
all such cases are evidences of this general fact regarding heredity 
which is still left lai^ly out of account, even by special students and . 
writers on the subject — the fact that characters can be transmitted 
from one generation to another without being brought into expres- 
sion. Thus the ordinary processes of heredity, as shown in the 
inheritance of sexual differences, abound in instances of alternations 
between the suppression and intensification of characters. 
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10 CHARACTBBS IN COTTON HYBRIDS. 

The current idea that hybrids represent mere mixtures or combi- 
nations of parental characters has also tended to interfere with a 
recognition of the phenomena of suppression and intensification. The 
behavior of these cotton hybrids does not comport with the idea that 
hybridizing or crossing among the members of a species has the effect 
of hindering or preventing evolution by smoothing down their 
differences into intermediate averages. Experiments with narrow- 
bred varieties, like those performed by Mendel, have shown that 
contrasted parental characters need not combine into an intenae- 
diate average, but that one may be dominant over the other and gain 
exclusive expression, though both characters are transmitted to later 
generations. These experiments with hybrids between different types 
of cotton afford excellent instances of another class of facts, showing 
that hybrid oTganisms may not merely preserve the features of the 
parents, but may go farther than either of the parents in the expres- 
sion of the parental peculiarities. 

StrPPBEBBIOK OF BBACTLBT8 IN HTBBID8 OF UFLAND OOOTrON. 

The moat definite illustration of suppression of characters in cotton 
hybrids was found in a cross between the Kekchi type of cotton from 
Ouatemala and the McCall variety of the United States Upland cotton. 
Two series of these hybrids were grown at Falfurrias, Tex., in the 
season of 1907, one a cross of MeCall by Kekchi and the other the 
reciprocal cross, Kekchi by McCall. 

No general differences of behavior could be detected between the 
two lots of hybrids. In size, habit of growth, and other vegetative 
features they showed a marked resemblance to the Kekchi parent and 
were all very much alike except two individuals which differed 
notably from the rest and had an equally definite resemblance to the 
McCall parent. A close examination of these individuals, to see 
whether any sign of the Kekchi parentage could be found, showed that 
they had no bractlets, though these ot^ans are generally well devel- 
oped in the Kekchi cotton and are usually to be relied upon as 
distinctive of Kekchi hybrids. But on taking the precaution to 
verify this supposed presence of bractlets in the other hybrids, where 
there was a marked predominance of the Kekchi characters, it was 
found that these also were lacking in bractlets. Every individual 
was examined, but not a trace of a bractlet was found. 

The bractlets are small leaflike organs found inside the Involucre 
which incloses the bud of the cotton plant. When the bractlets are 
well developed they have somewhat the size and general appearance 
of the stipules, the two small pointed oi^ans found at the base of 
each of the ordinary leaves. The presence of bractlets may be con- 
sidered as a primitive condition, since involucral leaves provided with 
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stipules must be reckoned as less completely specialized tlian whea 
the stipules are entirely suppressed. 

Many intermediate stages have heen found, showing that the three 
lai^e bracts of the involucre represent as many leaves whose greatly 
reduced blades are united with their greatly enlaiged stipules. There 
are also many intermediate stages between the bracts and the parts 
of the inner cup surrounding the bases of the petals. This cup is 
generally described as the calyx, but may prove to be an inner 
involucre. Under such an interpretation of the parts it becomes 
possible to reckon the bractlets as stipules of the bracts which form 
the inner involucre, corresponding to the 10 or 12 narrow pointed 
oi^ans which subtend the 5 pr 6 lobed inner involucre of the okra 
plant. The only difference would be that the bractlets of cotton 
have retained their stipular fonn much more nearly than those of 
the okra, and that they do not appear on all the bracts of the inner 
involucre, but only on those that bear nectaries — those that stand 
opposite the three openings between the external bracts. 

The Kekehi and other related Central American types of cotton have 
the bractlets larger and more frequently present than in any other 
kinds thus far known. Among our United States Upland varieties 
the bractlets are much less frequent than in the Kekehi, but are nearly 
always to be found by a little persistence in searching. Only in the 
Old World types of cotton do the bractlets appear to be entirely 
lacking. Even in the McCall variety bractlets are occasionally 
present. The complete suppression of the bractlets in the one series 
of hybrids represents a condition for which no parallel has been found 
in either of the parent stocks. 

Hybrids between the Kekehi cotton and other Upland varieties 
usually show notable reductions of the bractlets from the Kekehi 
standard of expression, especially when prolonged <iry weather keeps 
the plants small and compact. Even among the Kekehi plants 
which have not been hybridized, notable differences may be found 
in the expression of the bractlets. In some of the selections of small, 
compact plants bractlets are very scarce, but in all the other hybrids 
and Kekehi selections bractlets have been found on a very large pro- 
portion of the luxuriant, freely branching plants which resemble the 
McCall-Kekchi hybrids of 1907. These hybrids remain as the only 
observed instance of a complete lack of bractlets in plants of lux- 
uriant growth. 

The only fact which seems to have a possible bearing on this 
strange occurrence is that the bractlets of the McCall and some of 
the similar cluster types of cotton appear to be very narrow and 
slender, more so than in other kinds of Upland cotton. It is possible 
that a specialized form of the bractlets might not combine readily 
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12 CHARACTEH8 IN COTTON HYBRIDS. 

with the more primitive form shown in the Eekchi parent and that 
this incompatibility might lead to the suppression of the bractlets 
even in plants that showed a preponderance of other Eekchi char- 
acters. 



The behavior of the bractlets in hybrids between the Kekchi cot- 
ton and the Egyptian is in marked contrast with that shown in the 
McCaU and other Upland hybrids. Instead of the complete suppres- 
sion of the bractlets or of any general tendency to reduce them 
below the Kekchi standard, the bractlets show an opposite tendency 
to exceed those of the Eekchi parent.' Tliis is the more notable in 
view of the fact that the expression of the bractlets among the 
Sea Island and Egyptian varieties is usually weaker than in the 
Upland varieties; sometimes there are no bractlets at all in a whole 
planting. 

Yet when these same Sea Island and Egyptian varieties are crossed 
with the Kekchi the bractlets are often larger and appear ^^-ith 
greater r^;ularity than in the Kekchi cotton itself. Hybrid plants 
have been found with every involucre provided with a full comple- 
ment of six well-developed bractlets, a degree of r^ularity which has 
never been observed in the Kekchi cotton. Single involucres with 
six bractlets are occasionally found in the Kekchi cotton, but this 
r^ulority is not usual even in single flowers, to say nothing of finding 
it on all the flowers of a plant. .Among Upland and Egyptian 
cottons bractlets commonly appear alone or only two or three in an 
involucre; an equal pair is a very rare occurrence. The frequency 
of such pairs distinguishes the Kekchi from the other cottons, but 
these hybrids go far beyond the pure Eekchi. 

Intensification, hke suppression, is not equally pronounced in all 
cose^, but is much more notable in some plantings than in others. 
Bractlets are generally more numerous in the plants that show 
Kekchi habits of growth and other Kekchi characters than in those 
that approach more nearly to the Egyptian parent. Nevertheless, 
bractlets are seldom entirely lacking in any of the hybrids between 
the Kekchi cotton and the Jannovitch variety of the I^yptian, 
on which observations have chiefly been made. 

Natural conditions which tend to give the plants Kekchi habits 
of growth tend also to increased expression of the bractlets. The 
series of hybrids which showed the greatest development of bractlets 
were second generation plants grown at Falfurrias, Tex., in 1907, 
in the same field where the hybrids between the Kekchi cotton and 
the McCall variety of Upland cotton showed a total suppression of 
bractlets. , 
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INTBNBIIIICATION OP OTHBK CHABA0TBK8. 

Though no other examples of suppression and intensification aa 
striking as those of the bractlets have been found, similar tendencies 
occur in connection with sflveral other characters, both vegetative 
and reproductive. The great size and superior vegetative vigor of 
many of the hybrid plants may be reckoned as phenomena of in- 
tensification, for while the largest plants commonly show more 
resemblance to the Egyptian parent in their habits of growth, they 
are often twice the size of any of the pure Egyptian plants in the same 
field, and from five to ten times as large as ordinary Kekchi plants. 
Even in dry localities where the growth of the plants appears to be 
checked by lack of water the hybrid plants continue to grow more 
vigorously than the others and attain much lai^r proportions. 

The leaves of hybrid plants not only show many gradations between 
the broad lobes of the Kekchi and the narrow lobes of the Egyptian, 
but occasionally become even narrower than the Egyptian, Never- 
theless, it may be that this is not a true instance of intensification, 
for there are forms of Upland cotton with still narrower lobes than the 
Egyptian. 

The involucrai bracts of the hybrids are often larger than those 
of either parent. Nearly all of the large bracts inherit the cordate 
shape from the Upland parent. The rounded lower lobes, instead of 
being reduced and rendered intermediate between the parental 
forms, are often more pronounced than in the Upland, and afford one 
of the most reliable marks for distinguishing Upland hybrids from the 
pure Egyptian plants. The margins of the bracts also afford ex- 
amples of intensification of the Upland characters, for the teeth are 
often more numerous and better developed than in the Upland parent. 
In very rare cases there is a reduction of the teeth to below the 
Egyptian number. Intensification also appears in the nectaries of 
the involucre. Some of the hybrid plants have the outer nectaries 
larger than in either parent and present with greater regularity, for 
in the parent types involucres are often found in which only two of 
the bracts have nectaries, and sometimes only one or none at all. 

An indication that intensification may dso affect the bolls and 
the number of locks in the boUa of cotton hybrids may also be noted. 
Several plants notably similar to the Triumph variety of Upland, 
and probably hybrids of that variety, were found in a Mexican 
stock at Yuma, Ariz., in 1908. The bolls of these supposed hybrids, 
while not larger than the parent ■ varieties often produce, were dis- 
tinctly larger than those produced by either of the parent varieties 
at Yuma. There were also about three times as many 5-locked 
bolls as 4 locked, whereas the parent varieties showed at Yuma only 
about equal numbers of 5-locked and 4-Iocked bolls. Yet this does 
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14 CHABACTEBS IN COTTON HYBRIDS. 

not inTolve an actual increase of locks beyond the range of the 
parent types, for under favorable conditions the parentage of 5- 
locked bolls in Tnumph runs about as high as id these supposed 
hybrids. 

Nevertheless, the ability of hybrids to resist the imfavorable con- 
ditions and retain the large size and many locked characteristics of 
the bolls is a matter of practical interest, of which other examples 
are to be given. That the conditions of the Ytuna experiment were 
really unfavorable was also shown in many other varieties, not only in 
a general reduction of the size of the bolls and of the numbers of locks, 
but in the imusually roimded form of the bolls. The length of the 
lint was also found to be much reduced. There appears to be a very 
general correlation between the shape of the boll and the length of 
the lint running through all the varieties of cotton that have been 
studied with this idea in mind, plants with more rounded bolls having 
shorter lint. 

DBTEAIOXtATION OF LIHT IK UPZiUID HYBBIDS. 

Many crosses have been made between the Kekchi cotton and the 
United States Upland varieties with the object of adding some of the 
weevil-resisting characters of the Kekchi to the Upland stocks. The 
utihty of these hybrids is still in doubt for the reason that the lint is 
notably inferior to that of the parent stocks, at least in the earlier 
generations. This is not a case of complete suppression like that of 
the bractlets, for the hybrids all have lint. Nor is the lint of the 
hybrids shorter than in inferior plants of the parent stocks. But if 
the possession of long lint were to be considered as a separate char- 
acter there would appear to be a complete suppression, for all the 
plants of the first hybrid generation have short lint, with great r^u- 
larity. In the second generation, also, the lint remains short, though 
not so uniformly so as in the first. In the third generation individual 
plants have shown marked improvements, proving that the long lint 
character has only been suppressed, not lost altogether. The short 
lint of these hybrids might tJso be reckoned as representing the return 
of a primitive character to expression, like the green color of the fuzz 
of the seed which appears in some of the same hybrids and often 
remains for only one or two generations. 

jUFBOVIiMBNT OF UHT IN EaYTTIAN HYBBIDS. 

The length of lint shows the same strange diveigence of behavior 
in Egyptian hybrids as did the bractlets, which were suppressed in 
the Upland hybrids of the Kekchi cotton and intensified in the Egyp- 
tian hybrids. Instead of becoming shorter than in either of the 
parent stocks, the lint of hybrids between Upland types of cotton fmd 
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the E^ptian type is longer than in either parent. The strength of 
the fiber is notably improved, as well as the length. 

These favorable reactions seem to be. more regular and more pro- 
nounced in hybrids between the Egyptian and the Kekchi cottons 
than when the Egyptian is crossed with United States Upland varie- 
ties. The Kekchi hybrids also have an advantage in fertility by 
reason of the greater length of the lower fruiting branches and in the 
greater frequency of 5-locked bolls. Very few of the Egyptian- 
Upland hybrids have 5-locked bolls, and then only in small numbers, 
whereas the Kekchi hybrids commonly have good proportions of such 
bolls. 

The intensification of the lint characters in the first generation of 
the Egyptian hybrids of the Kekchi cotton is quite as regular a 
phenomenon as the deterioration of the lint in the first generation of 
the Kekchi-Upland hybrids. Though not entirely uniform, of course, 
the lint of the hybrids has in all cases been distinctly more uniform 
than that of the parent stocks growing under the same conditions. 
Only in carefully selected varieties grown under thoroughly accus- 
tomed conditions do we find greater uniformity than the hybrid plants 
have shown. The lint of the hybrids is notably less affected than 
that of the parent stocks by the diversity which appears during the 
process of acclimatization. Thus it may be argued that suppression 
and intensification are definite facts in the heredity of these hybrids — 
even more <lefinite than the ordinary processes of heredity, which 
permit a wider' range of variation. 

Nevertheless, it must not be forgotten that suppression and inten- 
sification are definite phenomena only in the first and second genera- 
tions. They can not be reckoned as permanent qualities of the 
hybrids, but may be thought of as results of the special conflicts or 
stresses between divergent tendencies in the early generations of the 
hybrids. In later generations, when the predominance of one or the 
other of the parental types becomes more definitely established in the 
hybrids there is a notable decline in length and strength of the lint. 
There seems to be a general tendency for the Upland characters, to 
gain the ascendency in the later generations. The lint also shows a 
notable approximation to that of the Upland type, but commonly 
falls to the condition of very inferior Upland, as though all the effects 
of selective improvement of the parent stocks had been lost, 

POBBIBIIilTY OF UTILIZINa INTEHSmsS HTBBIDS. 

That crosses between Sea Island or Egyptian cotton and varieties 
of the Upland series often produce lint of very high quality has been 
known, of course, to all who have made experiments with this group 
of plants. But whenever attempts were made to utilize this superior- 
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ity in developing superior hybrid types of cotton the way hfts been 
blocked by the f&cts already stated, that the condition of intensifica- 
tion is not permanent but gives way to diversity and deterioration in 
the later generations. The tendency to reversion and deterioration 
ia persistent and appears not to yield to the most rigid selection. 
Individual plants with superior lint continue to appear, but the aver- 
age rapidly declines far below that of the Elgyptian parent, if not 
below the Upland, The lint of the d^euerate hybrids of the later 
generations is not only short, but is often as remarkable for weakness 
as that of the eariy generations is for strength. 

The transient character of the phenomenon of intensification shows 
that it can be utilized only in the first generation of the hybrids, or at 
most in the first and second generations. To make this possible large 
quantities of first generation hybrids must be obtained, and by 
methods less difficult and expensive than hand pollination. In order 
to be of commercial value whole fields of hybrids would have to be 
grown. Hybrids are easily obtained by planting Uplands and Egyp- 
tians close together and allowing the bees to cross-fertilize the flowers. 
But hybrids are no advantage when mixed with the parent stocks, in 
spite of the superiority of their lint, for they interfere with the imi- 
formity requisite in high-grade cotton, liiey would be of much 
greater value if kept by themselves. 

The study of the hybrids between the Egyptian cotton and the 
Kekchi suggests a practical way in which this may be done. When 
the Kekchi cotton is allowed to become crossed with the Egyptian 
pollen the large, smooth hybrid plants growing among the small, 
hairy Kekchi plants are very conspicuous, so that it would be easy to 
pull out the Kekchi plants and leave the field stocked with hybrids 
alone. The use of Upland varieties for the making of such hybrids 
may also be practicable, but somewhat more skill may be required to 
distinguish the young plants in the earUer stages. By planting alter- 
nate rows of Kekchi and Egyptian in special seed plots, a laige pro- 
portion of hybrid se^d would be obtained, and with no greater trouble 
or expense than would be required to maintain an adequate selection 
of any superior variety of cotton by the methods now used in the 
production of Sea Island and other high-grade types. 

RELATION OF COHEBBNCB OF CHAJIACTEB8 TO INTEN8IFXCATI0N. 

In hybrids between different types of cotton there is a distinct 
and very genera! tendency to coordination or coherence of char- 
acters. Not^vithstanding the fact that there are large numbers 
of contrasted differences between the parental types, the hybrids 
sometimes show only the characters of one parent^ by a consistent 
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suppression of all the diTerging tendencies derived from the other 
parent. Such plants are likely to be somewhat peculiar in compari- 
son with pure-bred individuals of the type they resemble, but with- 
out showing any definite departure beyond the range of variation 
of the parent type. There appears to be a rather definite gap be- 
tween these hybrids that resemble one parent exclusively and those 
that show characteristics of both parents. No cases were found 
where one character of one parent was definitely expressed in a plant 
otherwise having an exclusive resemblance to the other parent. If 
an Egyptian-like plant shows one obvious Upland character other 
Upland characters are always found very definitely indicated, if 
not fully expressed. 

The production of high-grade lint by the hybrids appears to be 
definitely related to this coherence of characters. Hybrids which 
resemble only one parent have also the lint character appropriate 
to that parent. Special excellence of lint and high fertility have 
been found only in plants that show their hybridity by the definite 
expression of characters of both parents. In addition to this general 
tendency for the characters of the same parent to appear together, 
there is a more particular tendency .for corresponding or closely 
associated characters to preserve their coherence. Thus hybrids 
with pale flowers also have the flowers of the open, cuplike, Upland 
form instead of the more narrowly tubular form of the Egyptian 
fiower. Incongruities, such as flowers of Upland shape with the 
darker Egyptian color, are rare and have been found thus far only 
on plants wluch are nearly sterile or otherwise definitely degenerate. 

Though the experiments have not been carried far enough to afford 
conclusive evidence, it appears that the tendency of the Egyptian 
characters to gain exclusive expression in members of the first and 
second generations gives place in the later generations to an opposite 
tendency toward the exclusive expression of Kekchi or Upland 
characters. This increasing potency of the Upland characters in 
the later generations may be looked upon as the cause of deteriora- 
tion of the lint, since it puts to an end the condition of mixed expres- 
sion of characters under which the intensification appears. 

INTENSIFIBD 

In addition to the superiority of their lint, the vegetative vigor of 
the hybrids gives them a great advantage in the field. They are 
much more fertile than the parent types, often producing several times 
as many bolls as adjacent Egyptian plants. A single hybrid plant 
grown at Ymna in 1907 is reported by Mr. W. A. Peterson to have 
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borne over 1,100 bolls. Plants with 200 to 300 bolls are frequent. 
The hybrids also appear to be much less susceptible to iujuiy &om 
adverse conditions, either in the yield or in the quality of the lint. 
Yet there are notable differences in the behavior of the hybrids in 
different places, and these differences will need to be taken into 
account if conunercial cultures of hybrids are attempted. 

The external conditions are able to affect the yield and the quality 
of the lint of the hybrids through the coherence of characters 
described in the previous chapter. The hybrids which resemble 
only the Egyptian parent in its unacclimatized form and fail to show 
any definite Kekchi or Upland characters or any improvemeni of 
lint have all been found under conditions favoring the development 
of the tall, erect form in Egyptian plants. In a planting at Coa- 
chella, Cal., in 1908, Mr. T. H. Kearney found that the hybrids 
resembled the pure Egyptian plants much more closely than at 
Yuma or at Sacaton, Ariz. Neither by the habits of growth nor by 
the more detailed differences, such aa the form and color of the boUs, 
could the hybrids be recognized with the same readiness as in the 
Arizona plantings. 

Where the external conditions favor the Egyptian habit of growth 
it is possible to fmd plants, even in the second generation of hybrids, 
that show only Egyptian features either in the vegetative parts of 
the plant or in the seeds and lint. Careful study of such a plant was 
made at Del Rio, Tex., without finding any of the signs of hybridity 
which had been very apparent in the parent of this particular plant 
and had been carefully noted in the preceding year. Other plants 
iu the same row showed many degrees of expression of the Eg)'ptian 
characters, and there appeared to be a very consistent relation be- 
tween fertility and superiority of lint, increasing as the non-Egyptian 
characters came into expression. The conditions of growth were 
distinctly unfavorable to fertility in Egyptian cotton and the plants 
appeared to be affected by them to an extent corresponding to the 
degree of exi)ression of the Egyptian characters. In an adjoining 
row of Egyptian plants a few individuals that were distinctly more 
fertile and had better lint than the others also gave distinct evidences 
of hybridization. 

On the other hand, when the conditions definitely favor the expres- 
sion of Upland or Kekchi characters there is a notable improvement 
in the yield. Even the second generation of the hybrids may pro- 
<luce excellent, uniform lint, as was shown in the season of 1907 at 
Falfurrias, Tex., where the vegetative development of the plants was 
dcfiniteh' restricted by dry weather and the Kekchi habits of growth 
and other Kekchi characters were called forth. And even though 
some of the Kekchi characters are present, the improvem^it of the 
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lint may not be very pronounced when the hybrids are rabed 
under conditions of too great humidity so that the plants become 
crowded together and are obliged to grow tall and spindling and 
bear no fruit on the lower branches. The lint averages much better 
on hybrid plants grown in more open situations where they are able 
to begin bearing while still young. 

Relatively dry localities would also be more favorable for the pro- 
.duction of hybrid seed, for if the Egyptian plants become too lux- 
uriant they m^ht not begin to blossom tmtil after the Kekchi 
plants ha<l set most of their crop, so that very few hybrids would be 
obtained. Dry soils which retard the vegetative growth of the 
Kgyptian plants also incline them to earher flowering. To secure a 
maximum of cross-fertilization it might be necessary to plant the 
Egyptian cotton in advance of the Kekchi. 

Breeders and students of heredity will understand from these facts 
that the behavior of these hybrids between different types of cotton 
is quite different from what would be expected in Mendehan hybrids 
between narrow-bred varieties or strains of the same variety. In- 
creased vigor and fertility are commonly found in crosses between 
narrow strains, the so-called "elementary species" or "biotypes" 
used in Mendehan experiments, but such crosses of closely related 
varieties of cotton do not appear to give any such definite phenomena 
of intensification as do hybrids between widely different types. 
The characters of such hybrids would be described as parental or 
interparental, not as extraparental. 

In Mendelian hybrids the characters derived from the same parent 
show no such coherence of expression, but appear in all sorts of com- 
binations with characters of the other parent. This indicates a com- 
plete- freedom of substitution or alternation in the expression of Men- 
delian characters. Nor has it been supposed that the Mendelian 
expression of contrasted parental characters can be affected by dif- 
ferences of externa? conditions, which have such obvious influences 
upon these hybrids between the different types of cotton. 



That external conditions have an influence upon the charac- 
teristics of plants and animals is a familiar fact, but influencp.s of 
the sort indicated in the previous chapter are not commonly recog- 
nized or taken into account by scientific experimenters and breeders. 
External conditions may be said to influence expression in three 
ways, first by hindering or inlubiting expression, second by inducing 
an accommodation or readjustment of characters to correspon<l witli 
the cJiange of conditions, and third by throwing the expression of 
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characters out of adjustment, so that they are changed without 
reference to better adaptation to the new condition. 

Influences of the Srst kind are seen when lack of heat, light, water, or 
other conditions or substances needed by the plant keep it from reach- 
ing its proper stature or from showing its normal characteristics. 
The second effect of external conditions is seen in plants that regu- 
larly change their characters to adapt themselves to different con- 
ditions, as in the amphibious species of the buttercup family, which 
produce finely divided leaves when they grow in the water, but 
ordinary broad leaves when they grow on the land. The third effect 
of external conditions is seen when plants growing in new and un- 
wonted conditions show a wide range of diversity, including many 
reversions and abnormalities. In such cases it is obvious tliat the 
new conditions have changed the expression of the characters, but 
it has also to be recognized that the changes are in the nature of 
disturbances of the normal expression of the characters rather than 
of new adjustments. Great diversity shows instead a lack of adjust- 
ment, each individual appearing to change in a different direction. 

As might be expected, however, there are also intermediate stages 
between these three different effects. It is becoming apparent that 
the external conditions are not only able to call forth regular envi- 
ronmental adjustments, but are also able to induce somewhat regular 
changes of characters that have no direct connection with environ- 
mental needs. 

Many plantings of Central American varieties of cotton in Texas 
have been rendered completely sterile through the exclusive develop- 
ment of vegetative branches from the axillary buds instead of 
fruiting branches, which arise from extra-axillary buds. This be- 
havior may be viewed as an intensification of the vegetative tendency, 
. which remains largely in abeyance when the plants develop in a normal 
manner, as they are able to do after a few seasons of acclimatiza- 
tion, that is, if the first plantings do not carry the vegetative inten- 
sification to the point of complete sterility. 

A conspicuous example of a less violent form of intensification was 
observed at Del Rio, Tex., in 1907. The Parker variety of cotton 
showed a pronounced semicluster habit or shortening of the inter- 
nodes of the fruit branches, a notable departure from the previous 
behavior of our stock of this variety, which had been under obser- 
vation in several different localities in the preceding years. Apart 
from the fact that every precaution is taken to avoid mistakes in 
labeling and planting the seed, the possibility of error in this case 
seems to be entirely eliminated by the fact that six different selec- 
tions of Parker were grown at Del Rio and that all of them behaved 
in the same manner with reference to this change in the lengths of the 
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fruiting branches. Plantings of the same strains from the same lots 
of seeds in several other localities in Texas in the same season pro- 
duced no such results. In other places the cluster tendency waa 
shown in only a few individual plants. We have therefore to tidmit 
that the conditions under which the plants developed at Del Rio 
brought about in some unknown manner a pronounced strengthening 
of the cluster tendency, which affected all the plantings in a notable 
manner. There seems to be no escape from the recognition of the 
fact that there are environmental intensifications of characters quite 
as pronounced in particular cases aa those secured by hybridization, 
and more stable in their subsequent expression. 

The indication that the conditions at Del Rio were responsible for 
the more pronounced cluster tendency of the Parker cotton was con- 
firmed by the behavior of other varieties. Those that have* the 
cluster tendency as a usual characteristic showed it in a pronounced 
maimer. Many other long-limbed varieties showed individual plants 
more or less clustered, though no other long-limbed type changed to 
the cluster form with any such regularity as the Parker. 

In the season of 1908 conditions at Del Rio did not show any gen- 
eral tendency to intensify the cluster habit more than at other places. 
A row of Parker cotton planted for the first time at Del Rio did not 
become clustered hke that grown in 1907, only a single plant giving 
an indication of a tendency to shorten the intemodes of the fruiting 
branches. In the rows raised from the Del Rio seed of the previous 
year there were also many plants that had fruiting branches of the 
normal length and showed no sign of semicluster parent^e. But in a 
large proportion of the plants the cluster tendency was still obvious, 
though it was not expressed with any such r^ularity as in the pre- 
ceding year, but in all stages, some less pronounced than before, some 
much more pronounced. 

In a similar manner the Del Rio seed, when taken to other places 
and grown in comparison with other Parker stocks, gave obvious 
indications of a strengthened tendency to the cluster habit, though 
the clustering was expressed in different degrees in different places, 
evidently depending somewhat upon the luxuriance of the plants. 
The plants of 1907 at Del Rio which showed the cluster tendency 
with the greatest regularity were less than half the size of those of 
1908, which may be considered as abnormally large, since they were 
inferior in yield and quality of lint. Nevertheless, it is not to be 
assumed that the cluster tendency is connected with mere reduction 
in size, for the plants of 1907 were well nourished and very fertile. 
Much smaller plants can be grown under unfavorable conditions 
without changing the proportions of the fruiting branches. The 
cluster characteristic is to be viewed rather as an intensification of 



^dbvGoo^^lc 



22 CHARACTEEB IN COTTON UVBBID6. 

fertility, since in its extreme forms of expression it changes vegeta- 
tive buds over into fruit buds and thus prevents the development of 
the fertile branches. The effect is to transform a broad, branching, 
tree-shaped plant into a tall, spikelike, "limbless" plant. My atten- 
tion has been called by Prof. Edward L. Greene to indications of a 
similar transformation in a related plant, the common hollyhock, 
which several early European botanists figured as a branching plant 
of the same general form as cotton. 

The same relation of the expression of the cluster tendency to ex- 
ternal conditions has also been shown by a Mexican cotton. At Del 
Rio in 1907 two notably different forms of plants were found in the 
same row, one form characterized by shortened intemodes, though 
also differing in other habits of growth as well as in the bolls, lint, and 
seeds. When the same stock was inspected afterwards at Victoria, 
□o indication of the cluster habit could be found in any of the plants, 
but a careful examination of the lint and the seeds showed that both 
of the types which were so obviously different at Del Rio were really 
present at Victoiia, and still distinguishable, though the fact would 
certainly not have been suspected without the previous attention 
to the more conspicuous differences which came into expression at 
Del Rio. 

The behavior of the Del Rio semicluster selection of this Mexican 
stock in 1908 showed a very definite inheritance of the cluster tend- 
ency. At Del Rio, where the conditions were not so favorable for 
the expression of this characteristic as in the year before, it was 
still very apparent, and in other places it came into still stronger 
expression than at Del Rio. At Yuma there was an opportunity to 
compare the Del Rio semicluster selection with another selection made 
at Yuma from the same original Mexican stock for the same semi- 
cluster characteristic. The Del Rio selection notably excelled the 
Yuma selection in the expression of the cluster tendency, and also 
showed in many individuals a distinct exa^^ration of the tendency 
beyond the stage shown at Del Rio in the previous year. Many 
branches were stopped by the production of flower buds after only 
three or four internodes had developed. As no such degree of 
clustering was noted in any of the Texas localities where this stock 
was grown, we may consider that the transfer to Yuma had the 
effect of still further intensifying the condition of expression attained 
at Del Rio in the previous year. 

After such relations of external conditions to expression have 
been observed in unhybridized stocks it can no longer appear 
unreasonable to ascribe similar differences of expression among hy- 
brids to external influences. Thus at Del Rio in 1908 a series of 
second^eneration hybrids between the Kekchi cotton of Guatemala 
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and the Triumph UplAnd ortton were reported by Mestra. Aigyle 
McLachlui and John H. Kinsler as afaowing many planta elosely 
like Triumph. At Victoria, on the other hand, this same stock of 
hybrids produced only large bushy plants of the form familiar to us 
in unacclimatized conditions of the Kekchi. The contrast betweeo 
plants of this kind aod the normal form of the Triumph is very 
pronounced, for the Triumph has a curiously specialized habit of 
shortening a few of the fruiting branches aotx the base of the stalk. 
This block of hybrids may be contrasted with the next, repreeenting 
the second generation of the same Kekchi cotton crossed with the 
McCall Upland variety, which has normally a pronounced cluster 
habit. A majority of the plants had the same form as the Triumph 
hybrids, but many individuals were definitely clustered like the McCall 
graodparefnt. A census of the plants was made by Mr. McLachlan, 
who found 53 plants of the McCall type aiul 250 c^ the Kek4^, a 
proportion suggestive of Mendelism. Unfortimately, no count was 
made of the Del Bio plot of Triumph hybrids to see whether they gave 
, anj similar proportions, but the facts afford at least a suggestion 
that hybrids may be found which will show Mendehan proportions 
under some conditions, but not under others. 

CONCLUSIONS. 

When the diverse characters of cotton hybrids are compared with 
those of the parent groups, some of the parental characters are 
found to be intensified while others are suppressed. The same 
character or quaUty may be weakened or even completely suppressed 
in one series of hybrids and yet be increased or intensified in another, 
as shown by the behavior of the bractlets and the Unt when the Kek- 
chi cotton is crossed with Upland on the one hand and with Egyptian 
on the other. 

In hybrids between the Kekchi cotton uid United States Upland 
varieties the bractlets are suppressed and the lint shortened, while 
in hybrids between Kekchi and Egyptian cotton the bractlets are en- 
larged and the lint is notably improved in length and quahty. In the 
first generation of the Egyptian hybrids the intensification of the 
characters which gives superiority to the lint is so regulu that it 
may be possible to utilize it in the commercial production of high- 
grade fiber. 

Suppression and intensification of characters are most pro- 
nounced in the first generation and tend to disappefo' in later genera- 
tions. This fact stands in the way of the breeding of hybrid types 
with permanently intensified characters, but does not interfere with 
the commercial production of cotton from first-generation hybrids, 
if hybrid seed can be obtained in sufficient quantities. 
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It has become apparent in experiments that large proportions of 
hybrid seed can be obtained by planting two types of cotton close 
together and allowing the bees to cross-fertilize the flowers. It also 
appears practicable to raise fields of hybrid plants by sowing seed 
of Kekchi plants cross-fertilized with Egyptian pollen. The Kekchi 
seedlings can be easily recognized and removed, leaving only the 
hybrids to mature. 

Such a method of producing cotton from first-generation hybrids 
ifi brought within the range of practicabihty in Arizona by the 
unusual abundance and activity of cross-fertilizing insects and by the 
dry climate, which enables the growth and fertility of the plants 
to be definitely controlled by careful irrigation. The superior quaUty 
of the hybrid cotton and the high prices it could command in the 
market will also justify the use of special methods of breeding and 
cultivation which would not be advisable in the production of a 
cheaper staple. 
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LETTER OF TRANSMITTAL 



U. S. Depakthent of Agricultdrb, 

BuKEAu OF Plant Industoy, 

Office or the Chief, 
Waahingon, D. C, January 15, 1909. 
Sib: I hare the honor to trananit herewith and to recommend for 
publication as Bulletin No. 148 of the series of this Bureau, the ac- 
companying manuscript, entitled " Seeds and Plants Imported Dur- 
ing the Period from July 1 to September 30, 1908 : Inventory No. 16 ; 
Nos. 23323 to 23744." 

This manuscript has been submitted by the Agricultural Explorer 
in Charge of Foreign Seed and Plant Introduction with a view to 
publication. 

Respectfully, B, T. Gaixowat, 

Chief of Bureau. 
Hon. James Wilson, 

Secretary of Agriculture. 
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SEEDS AND PLANTS IMPORTED DURING THE 
PERIOD FROM JULY 1 TO SEPTEMBER 30, 1908: 
INVENTORY NO. 16; NOS. 23323 TO 23741 



mntoxnTCTOBY statxhbnt. 

This tDventory of seeds and plants imported is the sixteenth in a 
series which was begun in 1898. It contains the introductions of only 
three months, and as the three months happened to fall at a time 
when our agricultural explorer Mr. Frank N. Meyer was in this 
country preparing for further explorations and Prof. N*. E. Hansen 
was on his way to Central Asia or preparing there toicollect the seeds 
of wild alfalfas on the steppes, the number of plants imported is 
small. It represents, therefore, only those things which have been 
secured by correspondence with our agents and friends in different 
parts of the world. 

Through a correspondent in Chile, Mr. Jos6 D. Husbands, an un- 
usual collection of seventy-two potato varieties was secured, among 
which are wild types from the archipelago of Cliiloe and the adjoin- 
ing mainland of Chile. These, it is hoped, will prove of considerable 
value for the breeders of this important crop. The unusual interest 
in the Peruvian strains of alfalfa. induced us to get, through Mr, T. F. 
Sedgwick, of Lima, a collection of ten reputed different strains, while 
Mr. M. Fraile, of this Bureau, brought from near bis home in Villares 
de la Reina, Spain, plants of a wild form of alfalfa which is of espe- 
cial interest to the experts on this crop. The unusual activity of the 
office in the introduction of the timber bamboos of the world has 
brought in the rare and especially frost and drought resistant form 
Dendrocidanws strictua from India, and another, a tropical species, 
Ch'usquea hambusaeotdes, which is said to seed regularly, from Rio 
de Janeiro, Brazil. Mr. W. S. Lyon, of Manila, has sent a remarkable 
ornamental squash that looks promising for greenhouse culture; Mrs. 
Li E. M. Kelly has sent five varieties of the Qhinese leitchee from 
the island of Hainan, the home of this new fruit, and through the 
kindness of Dr. John M. Swan, of Canton, a Wardian-case shipment 
of grafted leitchees was sent from Canton to the Hawaiian Islands. 
The seeds of a number of named varieties of Japanese chrysanthe- 
mums will interest the crysanthemum growers ; the seed of a honey- 
scented collarette dahlia will attract the growers of this flower; the 
introduction of Viola calcarata may lead to an improvement in the 
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6 BEEDB AND PLANTS IMPOETED. 

ordinary pansy, and plants of Rosa moyegi, a distinct Chinese form, 
may be of value for the rose breeders. Our unusual collection of 
bananas has been enriched by twelve varieties from Ceylon, and a 
new mango of some promise from Brazil has been added to the mango 
collection. 

It may be well to repeat what has been explained in previous in- 
ventories, that the appearance of a name and description in this bulle- 
tin does not indicate surely that -the seeds or plants are available at 
once for the use of experimenters. The majority of this plant ma- 
terial has to be sent out as soon as possible after it arrives, much of 
it to experts at the State agricultural experiment stations who are 
waiting for it, and the rest to our propagating gardens, where it 
will be taken care of until the young plants are large enough to send 
out by mail to those particularly interested. An eligible list is kept 
and applications from private or official experimenters who feel that 
they are in a position to give any of the introductions a careful trial 
are welcomed. The more specific the application the more attention 
it will receive from this office, for the main object of the work is to 
encourage careful trials with the purpose of building up new plant 
industries. Whenever an experimenter thinks he sees a definite use 
for any one of the thousands of plants which are being imported it is 
the aim of the Office of Foreign Seed and Plant Introduction to put 
the living seeds or plants desired in his hands. As far as the limited 
facilities of the office permit, we will therefore agree to hunt up 
and get plant material of an experimental character, provided it is 
not listed in the seed or nursery catalogues of this country, and will 
place it in the hands of experimenters who can satisfy us of their 
ability to use it intelligently. 

As it is of great importance that a historical record be kept of the 
success or failure of the many introductions, it is especially requested 
that whenever an experimenter makes a success of the plants sent 
him, and particularly if he publishes anything about them, he will 
notify the office and publish the office number, which is invariably 
sent out with every plant or package of seed, or, if the number is lost, 
he will at least give the date when the seed was sent him, so that 
through the accurate records which are kept the source of the seeds 
can be traced. It should also be remembered that a report of failure, 
while negative evidence, is often of very considerable value. 

DAvm FAiBOHnj), 
AgmmUuraZ Explorer in Charge. 

Office of Foeeign Seed anb Plant Introduction, 

Washington, D. C, January IS, 1909, 



INVENTORY. 



23323. PHRAGHiTEa VULGARIS (Lam.) Hitchcock (Ardndo vuh- 
oARiB Lam.). 
From Ootlienburft, Sweden. Procured by Hon. W. Henry Robertson, Ameri- 
can consul. Received July 6, 1008. 
" Tbese roots were procured for comparison witb American-grown -eeda li 



23324. Carica papaya L. Papaw. 

From Miami, Fla. Received through Mr. P. J. Wester, Subtropical Labora- 
tory and Garden, July 6, 1908. 
"A variety of papaw with cucumber- shaped fruits peculiarly well suited 
for packing. Grown at the Subtropical Laboratory under No. 51B from seed 
preBented by Mr. Cephas Plnder, Upper Matecumble Key. Pulp Is rather thin, 
but the flavor Is excellait. The flower la perfect and the variety appears worth 
testing and. If posslbe. Improving on the thlcbness of tbe pulp." (WeJftter.) 

233S6 to S3332. 

From Canton, Kwangtung, Cblna. Presented by Dr. W. H. EM>Bon. Re- 
ceived July 6. 1808. 
Tbe following seeds. Varietal descriptions by Mr. H. T. Nielsen. 

23385 to S3327. Glycinb Hispuia (Moench) Maxim. Boy bean. 

23385. Black. 

23326. Yellowish grefm. 

23327. Yellowish green, smaller seeded than No. 23326. 

23328. VjDNA HESQUIPEDALla (L.) W. F. Wight. 

2332B and 23330. Dolichos lablab h. Hyacinth or Bonavist bMm. 

23328. White. 
23330. Red. 

83331. PiBUM AKVEnsE L. Held pea. 

S3332. Cajah indicum Spreng. 

23333. Andropooon sorghum (L.) Brot. 

From northweHtem Rhodesia. Presented by Mr. C. E. T. Allen, Con- 

aerrator of Forests. Livingstone, Victoria Falls, northwestern Rbodesla. 

Received July 8, 1»0S. 

ilartica. "The seeds are small, broadly obovate, somewhat flatteued. flinty, 

l«arly white with pale hulls, closely resembling some forms of Ampembji from 

Maifa^ascar." (Carleton R. Ball.) 

70949— Bull. 148—00 2 7 
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233S4 and 23336. 

Prom Grand Rapids. Mich. Presented by Mr. V. A. Wallin. Wallin 
Leatber Company, through Mr. Frederic Cblsolm. Received July 1 and 9, 
1908. 
Seeds of tbe following: 

23334. Caesalfinia bbevifolia (Clofl) Balll. AlffaroblllA. 

Procured from an UuportloK firm In the United States. 

"A leguminoua shrub or small tree tbe pods of which are extraordi- 
narily rich In tannic acid, the content being as high as 07 to 68^ per 
cent. Tanning with these poda is accomplished In one-third of tbe time 
required for tanning leather from oak bark, and the pods are especially 
valuable as giving a bloom to the leather. They also rumlsh a yellow 
age." {Extract from von Mueller.) 
S3335. CARBALFiniA coBiABiA (Jacq.) WlUd. Caacalote. 

Prom the Eouth of Mexico. 

"A l^tuniinous tree from the wet seashores of Central America. Bach 
tree Is said to produce nnnnally 100 pounds of pods, the husks of which, 
commercially known as divl-dlvl, are regard^ In India as the most 
powerful and qulck-actlog tanning material. Tbe market price of the 
pode la from $40 to {66 per ton. and England Imports aboot 4,000 Urns 
annually. In India lac Is also gathered from this tree." (Eittract from 
von Mueller) 

23336 to 23338. 

From Shanghai, Klangsu. China. Fresrated by Dr. S. P. Barchet, Int^ 
preter, American Consulate. Received June 20 and July T, 190S. 
The following seeds: 

83336 to 23338. GLYCinc hispida (Moencb) Maxim. S07 bean. 

23336. Barchet. Identical with No. 20798. 

23337. Rlceland. Identical with No. 20797. 

23338. Meyer (?). Mottled brown. Probably Identical with Ko. 
17S52. 

23339. Obiza sativa L. B1c«. 

23340. Leucaena clauca (L.) Benth. Necklace seed. 

Presented by Mr. Robert Dodd, Back 

" These seeds are used for making necklaces." (Bafford.) 
23343 and 23344. Dipterocarpus spp. 

From Saigon, Cochin China. Presented by Mr. J. E. Conner, American 
consul. Received July 9, 1908. 

28343. DiPTEBocABPCB AI.ATUB Roxb. 

" This Is one of the most beautiful trees for street planting and orna- 
mentation that can be found. It Is tall, straight as an arrow, has no 
limbs near tbe ground, and Is both graceful and majestic In appearanca 
It will grow within thirty yeara to a height of 100 feet or more, and at 
maturity uttnina a much greater height. An avenue of these trees gives 
the Inipresslnii of an avenue of royal palms, for the trunks are straight 
and coJumnHr and present a rather smooth, rounded surface of gray bark 
reaching far overhead to the beginning of the fan-shaped periphery of 
limbs and leaves. It is a native of Cochin China only, bat has been 
transplanted to Mexico. The noil is a black alluvial deposit, not too 
wet." {Conner.) 

28344, DiPTEBOCABpus iimtiCATVS Dyer, 

14S 



JULY 1 TO BKPTEMBEB 30, 1908. ft 

23346 to 23347. 

rrom CblDS. Prewated by Rer. J. H. W. FaniliBm, CUneM Tract Society, 
Slunglial, CbtnB. Rec«lTed Jnly 9. 190a 
Tbe fallowiOK weds: 

08340. Fbaoaxia imucA Andrews. B tr aw twr r y . 

From MakanshBD, Chltia. " Seed of a wild strawberry. Tasteleas." 
(Famham.) 
aSSM. RUBCS sp, Bft«pbMT7. 

" Wild r«d raspberry foDod growing. 1,600 feet above sea level on tbe 
moaatsiD not fcr from Hangchow, China. A pleoxent acid, bnt not moch 
of tbe raspberry flavor. Used for eating raw, aa Jam, and makes a good 
Jelly. A true raspberry." (Famham.) 
88347. RuBus sp. 



23348 to 23362. 

From China. Received tbrou^ Mr. Frank N. Meyer, agricultural explorer, 
fn tbe spring of 1007. 
The followlDK plants and seeds; 

83346. Ophiofoooh JAPoHicoa (L.) Ker. 

From Tangbsl, China. "(No. 2S2a. Mar. 1, 1906.) A grassllke plant 
wtUch may be useful as im edge plant In idiady places, as It grows In ancb 
locations; bears nice blue berries." (Meyer.) 
83348. POA PBATEKSts L. 

From Kaiyuau, Haochurla. "(No. SOS, Jan. 15, 1907.) A strange grass 
found growing on the city wall of Kalyunn. Seems to be able to with- 
stand droughts and neglect remarkably well. Will probably l»e found to 
be a very valuable lawn grass." (Meger.) 
83350, (Undetermined.) Ssds«. 

From Kalyuan, Manchuria. " (No. S96, Jan. IS, 1907.) A very Blender 
leaved sedge found growing on the city wall of Knlyuau, where it Is sub- 
jected to great extremes In temperature and to much drought. Will protH 
ably be found of great use In small gardens In the arid r^ons as a lawn 
sedge." ( never. ) 
8330 1. ( Undetermined. ) Bedsa. 

From Kalyuan, Manchuria. "(No, 507, Jan. IS. 1907.) A medlam slen- 
der leaved sedge found growing on the city wall of Kalyuan. Will be 
fonnd well Qtted for a lawu aedge in tbe arid regions of the Uufted 
States. It la probably the same species as that srat from Peking In 
1900 under No. 70 (8. P. I. No. 17M6)." {Mever.) 
93358. (Undetermined.) Sedge. 

"A very coarse ^>ecle8 of low-growing sedge found on ttie city wall of 
Kaiyuan, Seenia to thrive better in the shady places than when fully 
exposed to tbe sun. For this reason It may be of use as a lawn sedge 
underneath trees. Mny also I>e Qt as a fodder plant in dry, cold places." 
(if ever.) 

23363 and 23364. 

Presented by Miss Jane Lewis, 1721 West Genesee street, Syracuse, N. T., 
through Mr. J, R, Robinson, of the Department of Agriculture. Received 
Jnly 14, 1908. 
Seed of each of tbe following: 

83353. BioifoNiA vnocis-cati L. 
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10 SEEDS AND PLANTS IMPOBTED. 

S3353 and 23364^-Coiitiiiued. 

83354. Gkbbeba jutuaosi Bolns. Barbwton dmlMy. 

From Durban, Soatb Africa. Procured from tbe curator of the Botanic 
Gardens. "Tbe flowers are a beautiful sbade of red." (Letofa.) 

23355 to 23363. Andbopdgon sobohuh (L.) Brot. Kafir. 

From Vereentglng, Transvaal, Sontb Africa; oriKlaal seed from Natal. 

Presented by Prof. J. Burtt Davy, agrostologist and botanist, Transvaal 

Department of Agriculture. Received July 21, lOoa 

Seed of each of the following. Varietal descriptions by Mr. Carlettxi B. BalL 

233SS. White. Elstra long heavy head; seed large, white, sllgbtly 

Battened; glumes greenish white. 
28356. White. Small head as in our domestic varieties; seeds and 

glumes very similar. 
S3357. White kaflr form. Slender head; white kaflr seed, but the 

greenish white glumes are longer than In a true wblte kaflr. 
23358. Medium-sized head ; splbelet rather small ; glnmes reddish to 

black, about as an orange sorgo; seeds varying from white tinged vrlth 

red to orange. 
23369. Similar to No. 23358, but seeds averaging paler. 
23360. Medium kaflr head ; small orange seeds and greenish glamea 

tinged with red. 
S3361. Similar to No. 23360, but glumes frequently a deep red. 

23362. Medium kaflr head ; tinged red seeds and pale glumes. 

23363. Medium kaflr head, but with deep reddish brown seeds and deep 
red glumes; strongly resembles a deep red Orange or Colman sorgo aitd 
may prove to be sweet. 

23364 to 23366. Lrrcui chinensis Sonner. I^itchee. 

From Canton, Kwangtung, China. Procured by Dr. John M. Swan, medical 
Buperlntendent, the Medical fillsslonary Society's Hospital, Received at 
the Hawaii Agricultural Bsperlment Station June 6, 1908. 
Trees of each of tbe following : 

23364. Kwai mi. "A delicious flavored and very popular l^tcbee. It 
comes In the fifth lunar month (July). Earliest variety." <j8<can.) 

23365. Hak ip. "Tbe black-leaf leltchee; this is a favorite early sort, 
having a small seed, and Is tender and very Juicy. It ripens In the 
fifth lunar month (July), and we count It our best variety. Tbe tree 
Is grafted by the approach system." ISwaju) 

23366. Neu mai vhi. "This Is the largest fruited and smallest 
seeded and sweetest ieltcliee In Canton, and is one of the best. It sells 
for 10 cents a caddy (about 4 cents a pound), double tbe price of the 
ordinary sorts. It ripens In the fifth and sixth lunar months (July 
and August)." ISican.) 

" Leitcbees like a rich, clayey soil and must not be allowed to saB&t trom 
drought." (Frank N. Meyer.) 

23367 to 23378. 

From Paramaribo, Surinam. Presented by Mr. J. B. Wlgman, director of 
tbe Botanic Garden. Received Jaly 24, 1008. 
Cuttings of each of the following: 

23367. CiTBtis Liuonvu Risso. 
From Saramacca district 

146 
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83367 to 23378— Continued. 

23368. CiTBUB NCfflnjs Loar. HBndarln. 

From GroQlngeD Station. 
93369. CiTBUB AURARTiuM L. Orange. 

Prom Voorburg estate. 

23370. CiTRTB ADK&NTiuu L. ■ Onx^t. 
From GronlDgea Station. 

23371. CiTBiTB DEcuiiAHA <L.) Murr. 
" Cwacaogche alamocn." 

" We conHlder these trecB JuBf ae good or In some respects even better than 
many well-known standard varieties." (Wiimon.) 

23372 to 23378. Maiuhot spp. Cuaava. 

233V2. 

" EankantHe Hkie." 
83373. 

" Eaboegroeoeman." 
23374. 
" Boeroe tVete," 



" Fina pina." 
83377. 
" Ingl bitaKan." 



23379 and 23380. Carica papaya L. Papaw. 

From Ancon, Canal Zone, Panama, Presented by Mr. H. P. Sohultz. throngb 
Mr. Frederic Chlaolm. Received July 21, 1908. 
Seed of each of the followlnR: 

23379. "Superior variety; large f rut t, solid yellow meat; Bplcy; obo- 
vate form; prolific liearer; motber tree at Ancon, Canal Zone." 
(SchutU.) 

23380. "Very beet variety, producing medlum-aized to large fruit; 
color of meat a golden yellow; flavor excellent, very nromatlc; shuiie 
of fruit pyrlform. Seed obtained from Culehra, Canal Zone." (Bchullx.) 

23381 to 23386. 

Prom Plraclcaba, Sao Paulo, Brazil. Presented by Dr. J. William Hart, 
director. Agricultural College, throngb Mr. C. V. Piper. Received Jiilv 
23.1003. 
83381. Melikib MiituriFLOBA Beaur. HoUbsob gntBS. 

" CaUngueira »oxa. Thia is tbe more valuable 8ort." {Hart.) 
23382. Akdropogon halefehbib (L.) Brot. Johnson grasB. 

"This stock does not spread by means o( roots," (Hart.) 
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23381 to 2338e— Continued. 

S3S83 and 23384. " Seed of ttvocoam-growlng forage grasaM." (Bart.) 
23383. Paolcum ep. 

" Capttn maha branca <le Itaptra." 
93364. Panlcam «p. 
" Capim Quine." 
83386. Pariccu iiAziumi JacQ. OoIbmi kxm*- 

"Capim coJonfo. llils Is a route Ktower and makes a qnantltr of bay 
that all classes of stocfc ent eagerly. In our alfalfa field It Is the mnfft 
persistent ' weed ' that we have to contend with. Usually It Is In flower 
ererr time tbe alfalfa Is cut, and the combination beats tlmotlif and 
clover." (Bart.) 

83388. MabaHta ABunoinACEA I^ ( ?) Arrowroot. 

" Tbis U mucli superior to tbe common nrrowroot we fanve been icrow- 
Ing; is very large and easier to dig on account of its bulbs being ne«r 
tbe surface. It migbt be of some value where tbe common Bermuda 
arrowroot flourlBhes." (ffarl.) 

23390. Tbichoi.ai:na hos&a Xees. 

F'rom Plrnclcabs. Sno Psnlo. Brazil. Presented by Dr. S. William Hart. 

director. Agricultural College, tbrougta Mr. G. V. Piper. Received July 

27, 1908. 

" Favorite grass. A very floe hay grass. It does not grow in clumps like so 

many of our grasses, and may prove a good lawn grass for tbe South." (Bart.) 

23391 and 23392. 

ETom Spain. Received through Mr. M. Fralle, of Oils D^artment, Jaly 2S. 
1908. 
88391. Medicago sativa L. Alfalfa. 

" These roots of ' Mlelga ' were only sent to show fl»e slie, nnd H^ere 
taken from the roadside near the village of Villures de la Reina. This 
plant rpmalns green through drought, while other small vegetation 
withers away." (Fratle.) 

" Tbe name ' Mlelga ' Is never applied to the cultivated (ttrm of alfalfa, 
but only to tbe wild form. Some seedsmen also apply It to Medicagn 
aatlva varUi. 

" The plants lack tbe upright habit of cultivated alfalfa, and are viewetl 
very much as weeds nre In this country. Frequently it Is quite difficult 
to eradicate them from llelds In which they have become established. 
The roots sometimes acquire a diameter of an inch or more." {Brand.) 
83382. A11TODAI.TT8 coMuuHie Li. Almond. 

"Cuttlntfs of seedling hard-shelled almonds from along tbe mllwsj- 
traeh near Bobadllla. These trees were planted by the railroad company, 
and est«id from Bobadilla HO miles northward. Tbey are now (l90St 
13 years old and are bearing fruit. This is the moet colosaal seedling 
orchard of these seedling hard-shelled almonds In tile world, and tbe 
late-flowering varieties ure worthy of being picked out and propagated." 
{FaircMld.) 

23383. SoLANUM JAME8II Tom 



See Nos. 10473 nnd 18.S42 for previous Introductions. 
23395. LiTCHi CHINEN8I8 Sonner. Leitdiee. 

From Nodnn, Uland of Hainan, South China. Presented by Mra L. E. M. 
Kelly, Holhow, Island of Hulaan, South China, via Hon^ong. Received 
August. 1, 1908. 
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23386— Continued. 

" Tbls shipment coatulns Ave dlffareat varletleB of I«ltcbee8. The seeds were 
takeD from selected fruits of the most delicious klads and have been dried 
Id the shade, as the Chinese say they will never grow if dried in the hot sun. 
In plantlQK. the seeds must be barely covered with finely pulverized earth and 
watered freely," iEeUy.) 
23416. PiTHECOLOBiuM DDicB (Boxb.) Benth. 

From Tamaullpae, Mexico. PrcBented by Mr. OlareDce A. UlUer, American 

consul at Matamoros. through Mr. E. C. Orera. In chBfKe of the South 

Texas Garden, Brownsville, Tex., at the request of Mr. Frederic Chtsolm. 

Received August 3, 1908. 

"A plant used for tanning purposes. These seeds were secured from a 

small tree {{rowing In the State of TamaullpiiB, Mexico. The trees occur 

occasionally through the northern part of that State." {Orecn.) 

23417 to 23422. Andbopooon soitoHnM (L.) Brot. Sorghum. 
From Natal, South Africa. Presented by Miss Caroline EL Froot, Um- 
zumbe Mission Station. Received August 1, 1908. 
The following seeds. Varietal descriptions by Mr. Carleton E. Ball. 

2341T. Eallr. 

" Ibele elimhlope. Tall, bears well, eaten by birds more than other 
kinds." (Frost.) 

Very Blender head near Blackhull kaflr, bat splkelets smaller and 
grain has pinkish tinge. 
2S418. Kafir. 

" Ibele eUfuft. A favorite variety among Zulus because It la short 
and easy to handle." (Frott.) 

A large heavy head near Red kaflr, but glumes are gre^ilsh white 
and seeds pale red. 
»8418. Borgo (F). 

"Ihloaa. Tall; eaten by birds." (Frott.) 

A loose, open, medlum-slied head with slender branches; rachls ex- 
tending only helfwny through ; glumes mostly shining black, and obovate 
seeds of a pinkish tinge. Pith discolored. 
28420. Sotgo (r>. 

" Kjiba. Tall, rather bitter ; larger seeds than other varieties ; not 
eaten by birds." (Frott.) 

Sbnrt, oval head; rachls 1 Inch long; branches stout at crest; glumes 
short, mostly greenish white; obovste, pate red seeds; resembles our 
tumao-milo hybrid. 

23421. Kaflr. 

! the second variety (8. P. I. No. 23418)." 

Rnioll, slender bead : greenish glumes and large obovate pink seeds. 
23422. 

" CooHr com. This grows latRBr and taller than any of the other vari- 
eties, enten by birds." (Frost.) 

Probably not native to Xntnl, a form of Hackel's variety fyj^Bucfffifi, 
to which xhalla tyelongs, Charactprlzed by long, loose head; long slender 
branches; slender, acute, greenish to red tchinieti. spreading apart riuI 
becoming involute at maturity, completely ex]M>slng the flaltened. oval, 
white seed, which shatters readily; strongly awned; nlmost Identical 
with some tnfi<inb]/s. 
23423 and 23424. Phoenix spp. 

From Nice, France. Presented by Dr. A. Bobertson Proschowsky. Re- 
ceived July 27, 1008. 
MS 
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23423 and 23424^Contiiiued. 

23423. Phoenix cahasibhsis Chab&nd. (?) 

" TblB beautiful pn)iD, considered by Prof. U. Dammer, of B«f11d, a 
distinct si>eclea (I could not And out origia), produces fairly good dates 
and will, I think, interest Hr, Swingle, wbo has asked me for ae^d of my 
dilTerent Pboeaix with eatable fruits for t^ridtsatlon purposes." 
(Progchotcakt/-) 

23424. Phoenix BECLiHATA Jacq. (?) 

" Stem abort ; leaves 2-raDked, brlgtit green, oblfajueiy arcuate-recurved 
toward the apex ; leaflets rigid, 12 incbcs long, 1 incb wide, lanceolate, 
acuminate, tbe lowest apineac^it." fSaltey.) 

23426 to 23431. 

From Rio de Janeiro, South America. Presented by Dr. Wencesl&o Bello. 
president of the National Society of Agriculture. Received July 81, IKOS. 
The following plants: 

2342S. CRCstttTEA BAUBVBAEoiDEs (Raddl) Hackt. (?) 

" TaguaniggH. A kind of bamboo bearing abnndant seed and occorrtng 
In the neighborhood of Klo." (Bello.) 
28429. Hanoitera ihdioa L. Ibneo. 

" Itamaracd. A amall yellow mango with tbln Sbin, without fiber, and 
of very delicate flavor, bringing a high price on the market. Occurs In 
Pemambuco.' ' (Bello.) 
23427. Platonia iNBiaHis Mart. 

" Bacapari. This fruit Is sllgbtiy acid, baa a white pulp, and la prob- 
ably B wild form." (Bello.) 
Jt3428. Mtbciabia edclib (Veil.) Skeels (Eugenia sDinJS TelL). 

" Catnbvf:6. A very large tree with fruit the size of an apple, of yeJ* 
low color, much more delicate than tbe guava." (Bello.) 
23429 to 23431. Mtbciabia caulifloba (Mart) Berg. 

" Jabotlcaba. Bears a small black fruit about the size of a plum, of a 
delicious flavor." (Bello.) 

23429. Var. coroa. 23431. Var. paulWa. 

23430. Var. murla. 

23432 to 23436. 

From Jamaica Plain, Mass. Presented by Prof. C. S. Sargent, of the 
Arnold Arboretum. Received at the Subtropical Laboratory and Gardoi, 
Miami, Fla., August 4, 190S. 
The following plants; 

23432. Oboxylon vlawu Rhed. 



A tree, with llKht brown bark. Flowers clear sulphur yellow, appear- 
ing In spring. 

"This species will probably be suited to the climate of tbe Soutbern 
States Hnd of soutbern California, and will be a desirable ornamental 
tree on occo\int of Its large pinnate foliage and handsome yellow flowers." 
(Rheder.) 

23433. Dobyantheb paluebi W. Hill. 

".\n amarylluB-like herb. Flowers red, in an oblong, branched racenie, 
3 feet lonK. stem and bracts the same rich color as tbe flowers. A native 
of Queensland, Australia." (Bentham, Flora Au»lraHenM».) 

23434. SCIIEFFLEBA Sp. (?) 

23435. Ficus pahdubata Hance. 

"A low dllTuse bush, with large broad leaves, from sontliem Cblna." 
(Annala of Calcutta Botanic Qardeiu, 1887-68.) 

" It Ifi of use as a grei^nhouse ornamental, and ae such has been known 
to reach a height of 14 feet." (Yowng.) 
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33436. CoLCHiuM autumnale L. Meadow saffron. 

From Tork, England. Purchased from J. Beckbouse ft Son (Limited) for 
Dr. R. H. True'8 eicperimentB. Received August 11, 1908, 

"A low, perennial, bulbous plant, native In moist meadow lands In middle 
and southern Europe. The corme and aeeda are used in preparing the extract 
and wine of colclilcum and the alkaloid colchlcun and Its aalta, employed in 
the treutmeut of gout. 

"Cultivated as an oruauienlal. Flowers In autumn. 

" This plant possesses very active properties, a small portion of the root or 
seeds taken interaalty being sufficient to cause poisoning." (True.) 

23437. Gladiolcs spp. G-ladlolus. 

From Pretoria, South Africa. Presaited by Prof. J. Bortt Davy. Re- 
ceived August 7, 190a 
" Conns of our native gladioli. There is more than one species represeoted 
la this collection." (Doiy.) 

23438 to 23446. 

From Bagdad. Turkey. Procured by Mr. William C Uagelasen, American 
consul. Received August 11, 1908. 

Tbe following seeds: 
33438. Phoeniz dactilifeba L. Date. 

Ascherasi. 
83439 to 23446. ZizTpeue jujuba (L.) I^m. " Nabuk." 

83439. AMcheratl. 23443. KhadrauH. 

23440. Khaatawi. 23444. Zej/touni. 

23441. ZehdU 2344S. Joxi. 

23442. Berben. 23446. Tabereal. 

"The foliage of the Nabuk tree appears to be equally luxuriant on ah 
varieties, and there [a no choice so far as their growth Is concerned. The 
fruit differs slightly In taste and quality; it la eaten by the poorer 
classes of Mohemmedaiis and Jews. I am informed tliat the natives 
make It a practice to soak the seed in rose water before planting, claim- 
ing that this tends to Increase the beauty of the tree and the flavor of 
the fruit. The Nabuk la certainly the finest shade tree grown In these 
parts, and I Judge from tbe scant cnre given It that the tree nmst be an 
exceptionally hardy one." (MaoelateTh) 

S3448. Ahyqdalus persica L. Feacb. 

From Pretoria, Transvaal. Presented by Mr. R. A. Davis, government 

hortlcultarist, Transvaal Department of Agriculture. Received August 

13, 1808. 

" These seeds are from a natural variety, SI. Helena, or Transvaal Yellow. 

always coming true. As a fruit, they are a good cling canner, but otherwise 

useless. As a stock, they are unequaled for wet, dry, rocky, or loamy soil ; will 

germinate and fruit In two years If thrown from a railway carriage window 

Into a rocky crevice. 1 think it should be very useful in California." (Davii.) 

. 23450. AoATHis austraus (Lamb.) Steud. Kami pine. 

From Auckland, New Zealand. Presetted by Mr. D. Petrle. Received 
August 13, 11)08. 
" This magnlQeent tree measures, under favorable circumstances, 180 feet In 
height and exceptionally IT feet lu diameter of stem, the estimated, but per- 
haps overrated, age of such a tree being 700 to 800 years. It furnishes an 
excellent, remarkably durable timber, straight grained, and much in use for 
70M9— Bull. 148—09 3 
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234B0— Continued. 

lunsts, boate. superior furniture, casks, and riniH of sieves, and it Is partlcolarly 
sougbt for decks of sblgis. laatlng for tbe latter purpose twice as ioag as ttu^ deal 
of many ottier pines. It Is also avallaMe for railway brake blocks and for 
carriages, auil Is retnrdeil as one of tbe moat durable among timbers of tbe 
Gonlferffi. * • * This tree yields, besides, the Kuurl resin of comiiierc*. 
• ' • The vamlab made of It Is almost colorless." [Extract from von 
Mueller.) 

2S461. Ahistotelia macqci L'Herit, " Maqui." 

From Santa Tnes, Cbile. Procured from Salvador Izquierdo. Received 
Au^st IS, 190S. 
'• Seed of the Chilean shrub which la so much used for givlog color to pale 
wiaes. The color Is extracted from the berries or seeds by trituration, macera- 
tion, and, finally, decantatlon." (liquierio.) (See also No. 1911D for further 
description.) 

23462. RuBus sfectabius Pursh. Salanon herry. 



"The salmon berry of Oregon, California, and New Mexico. Closely allied 
to R. nutkanua, but the stem Is nearly evergreen, and ramltlcatlon persistent and 
prickly. Fruit large, red, yellow, or salmon colored, raspberry- 1 ike. Mr, I- 
Burt>ank records that the stems will reach a height of 20 feet and occasioiially 
a foot in diameter. Fruit larger than any raspberry, but not so welt tasted. 
Crop always abundant. Fruit ripe when other ras|>berrle» are only In bloom. 
IProf. Meehan.] Ilequires moist, sandy land. Promising for bybrldizatlon." 
<Ton Mueller.) 

23463. Voandzeia subterranea (L.) Thouars, Woandsu. 

From Pretoria. Tran8\-aal, South Africa. Presented by Prof. J. Burtt 
Davy, Transi'aal Department of Agriculture. Received August T, 190S. 

"African groundnut, African ground iiea, woandsu, and erroneously goober 
pea. 

"Native of Madugascar, Comoro Island, and various parts of Africa as far 
south as Nntal, A plant very much resembling the peanut, but containing only 
one seed tn each [lod. These |)od8 ripen under the ground In the same manner 
as peanuts. The plant Is smaller, and In most cases not so proline In seed as 
the best vartellea of ])eanuts. These are used In al>out tbe same manner as 
I>ettnutB both for human food and as feed for animals. In CaHfomla tbe 
woandsu has yielded nearly as heavily as the best varieties of peanuts, but at 
most other pluces tbe yield has been less," (C. V. Piper.) 

23466. ZizYPHus sativa Gaertn. Chinese date. 

From Beaufort. R. C. Purchased from Mr, A, P. Priolean, through Mr. 

Frederic Cblwim, for stocks. Received August 20, 1908. 

" This fruit, commonly called Jujube, Is very pleasant eaten raw, and is largely 

used In the Southj'rn States In making jujube paste and similar con feci lonery. 

The fruits are dried by the Chinese, and in that condition taste somewhat 

between a raisin and a dried date." iChisolm.) 

23466. (Undetermined.) 

From Nodoa, island of Hainan, South China. Presented by Mrs. J. Frank- 

llD Kelly, Ilolkow, Island of Ilalnau, South China. Received August 

29, J908. 

"Seed of the 'yellow-skin* (7u Foe), a fruit the size of a lanre marble, 

yellow skin when rli)e, with a tart, delicious flavor. It makes a nice, cooling 

drink and lovely Jam, a Utile like gooseberry la flavor. It grows on a prettf, 

symmetrical tree." (Kellp.) 
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234G7. Pithecou>bii:m dulce (Roxb.) Benth. Quaiauchitl. 

From Ixtlfln del Ilio. Tepie, Mexico. Prpjwnted hy St. Alfredo Ix>nergau, 

through Mr. Frederk' CLlsolui. Received August 11, 1!K>S. 

"A tbomy legumiuous tree known tn Mexico aa gnamucbltl, or buannicbltl; 

tbe sweetlsb i)ul|) of tbe pods Is iiulversnlly cateu by the nutives, wlifle the 

bark of tbe tree l8 used in tanning leather. Has succeeded at MIniui, Fla." 

(Cliisolm.) 

23458 to 23467. Medicaoo sativa L. Alfalfa. 

From Peril. Procured by Mr. T. F. SedRwick from Antonio Cantelli Y Hno, 
I.lmn, Pern, for Mr. C. V, Piper. Received August V.i, 1908, 
38458. Barranca. 23463. Momefu. 

23459. Conchapilea. 23464. San Pedro. 

23460. Furbl-i .Vuera. 23465. Acos. 

23461. Cochahuiatco. 23466. Supe. 

23462. Omaa. 23467. Sayan. 

28468 and 23469. 



23468, MedicaoiT sativa L. Alfalfa. 
Roots from plants growing beside road between Salamanca and Vll- 

lares de la Relna, Spain. (See No. 23301 for further remarks.) 

23469, Auyodalus communis L. Almond. 



23471 to 23473. 

From Cochin China. Presented by Hon, Jacob E. Conner, consul. Re- 
ceived August 25. 1908. 
The following seeds: 

23471. Ave:bbiioa bilimbi L. Cncumber tre& 
" Flowers red In larger racemes than A. carambola; fruit smaller than 

carnmbola. cucumber shii|)pd. mnootb, green rind, and acid pulp. Ex- 
tensively cultivated In Soutli America." (L. II. Bailey.) 

23472. Phyllartiius acida (I.,) Skeels (Avesbhoa acida I.). 

Otaheite gooseberry. 
"Shrub, with ovate acute leaflets; flowers on seiurate branches be- 
low the foliage; fruit fleshy, edible. India and Madagascar. W. Harris, 
of Hope Gardens, Jauialca, West IndisK, writes that the Otaheite goose- 
berry Is an el^wint shrub or small tret, often cultivated In gardens In the 
lowlands of Jamaica and tbe West Indies. The fruit is very acid and 
astringent ; the root Is an active purgative, and the seed is also cathartic. 
The fruit Is occaBlonally iiickled or made Into ]ireserveB. Plants are 
raised (roin seeds." {L. H. Bailey.) 

23473. Avebbhoa cabambola I,. 

From tree growing In Mr, Conner"n garden. " The fruit l8 quite Juicy, 
piquant, and agreeable. As the plant can stand slight frost it ought to 
succeed In southern Florida, The fruit Is well worthy of Introduction." 
(Conner.) 
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23474. Illipe LATt>-OLiA (Roxb.) F. Muell. Hahwali. 

Proin Barodfl, India. PreBaited by M. A. Sltole, Director of Agriculture, 

BnrodB Slate, ludifl, through Mr. O, W. Barrett. Eeceived August 2«>. 

1908. 
"A tree, growing 50 feet high, content with dry, atony gronnd. endurintr 
Blight frost. Wood so tough as to be adapted for plows and various machin- 
ery [Dr. Schllch]. The succulent corolla tiffords a □ever-failing crop of 
nourishing BBCchaMne food to the rural inhabitants. Each tree supplies 2 to 3 
hundredweight; each hundredweight yields on dlatlllation about 3 gallons of 
spirits; exHeiitlal oil le nlBo obtained from the corolla. The flowers are also 
used for feeding cattle: they will keep for a long time. The seeds yield oil of 
thick consistence." (Von Miteltcr.) 

23476. Paspall'm dilatatum Foir. liarge water grass. 



23476. Dendrcx;alami:s stricti:s (Roxb.) Nees. Bamboo. 

From British India. Presented by Mr. Jean Houseau de Lebale, Saiot 
Symphorlen, Belgium. Received August 26, 190S. 

"One of the most valuable bamboos; is not hurt by sUgbt frosts and. It is 
said. Is very drought resistant. Wood of the Quest quality. 

"I hoi^e that this valuable species, designated by Sir D. Braudls as the most 
important for the Southwisst of the tinlted Slates, has now been Introduced in 
sufficient quantity so that n distribution may be made for outdoor plautin;;. I 
think that In order to be successful the young plants ought not to be plnute<l 
outdoors until the spring of 1910, unless It Is under exceptionally favorable 
conditions, and that In any case It wilt be necessary to Irrigate or water tbeni. 
to fertlllEe Ihem, and to keep them covered with straw the first summer after 
they are planted out. It Will of course be only the moat vigorous and well 
rooted plants which will show all their jiower of resistance and all their good 
qualities." {De Lehaic.) (See Nos. 21[>4S and 22S19 for previous Im porta I Ion a.) 

23477. ViTis viKiFEHA L. Orape. 

From Aberdeen, Caiw Colony, South Africa. Presented by Mr, F, W. 
Eagle, at the request of Mr. R. A. Davia, government faortlculturist, 
Transvaal Department of Agriculture. Received August 20, VMH. 

Karroo Belle. "This grape Is a really good table fruit, possessed of hard; 
qualltl.es and largely resistant In this country to oidium; It would be quite at 
borne In the Santa Clara Valley, and also, I think, farther south, ev^ in 
Fresno." (Datiia.) 

" 1 have succeeded In rearing a cross t)etween the vines White Cryalal and 
Muscat llambro. which I have named Karroo Belle. A magnlflcent grape, 
strong grower, enormous cropiier, very lai^ and moat compact bunches (some 
cut this season weighed from 5 to 71 pounds), round and very large, almost 
stoneless berries, which are a dark brownish purple where well exposed to the 
sun, but where banging In the shade are only slightly tinted, or ev^i quite 
green if very much shaded, and always with a great deal of bloom. Carries 
excepllonally well, as proved by a bos of gniiies sent to Johannesburg con- 
taining eight varieties, among which were Ilannopoot, Crystal Muscat Bamhro. 
VUcnhage Blue, etc., all of which were useless except Karroo Bfllf. bunches of 
which were perfect. As regards keeping qualities, we cut Ihe first rljw buncli 
off the parent vine on January 15, and the last one on June 28, which were 
perfectly sound except a few berries stung by the bees through the bag, so 
that we have been cutting grai>es from Ihe OTie vine for nearly five and a half 
montha" {Mr. Eagle. Abcrdrrn, Cape Colon}/, in the TratisfOoI Agricultural 
Journal. January, 1907, p. .j73.) 

"This varlely of grape has been planted largely in different districts of the 
Transvaal. The vine arrivetl with a Haltering reputation, but baa, unfortu- 
nately, proved In the majority of cases quite wortbless, owing to the fact that 
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23477— Continued. 

It bore no fruit. The writer In the course of hie journeys through the country 
lulB only found two of the kind which ever gnve signa of a crop, one of whicb 
has t>een grown by Mr. J. C. Beverley, of Zeeniet. Tble particular vine has at 
present (In Its third year] S9 buQcbes of grai)es well formed and set and In 
Ijerfectlf benltby condition. It would appoir, therefore, that tbls grape, one 
of the few varieties originated In South Africa, will under certain clrcum stances 
do exceedingly well." {Exlract from the Transi'oai Agricultural Journal, Janu- 
ary. 1907, p. ill.) 

23481. Medicago sativa vabia (Mart.) Urb. Alfalfa. 

From Hamburg, Germany. Purchased from R. Llefman Sous, Successors, 
tbrongb Mr, J. Ij. Radwaner, 533 Bast 140th street. New York. Received 
August 31, 1908. 
fland lucem. 

23482. ViciA riLu>8A Roth. Hairy vetch. 

From Svalof, Sweden. Purchased from the Allmanua Svenska IJtsadesak- 
tlebolaget, through Dr. Albert Manu, at Die requ^t of Mr. A. D. Sbamel. 
Received July, 1008, 
To be used by Mr. A. D. Shamel, at Hochanum, Conn., as a cover crop Id bis 
tobacco ex|>erlnients. 

23483. Dahlia sp. Dahlia. 

From Erfurt, Germany. Purchased from Mr. T. C. Schmidt. Received 
September 3, 1908. 

" Variety coronata. This Mexican sort Is to be regarded as a forerunner of 
quite a new class and certainly worth consideration, especially as the flowers 
have a plensaiit boney-IIke scent, which up to the present no other dahlia has. 
The babit and growth of the plants are eomewbat different from the other 
known dahlia sorts, because tliey lirst nearly fully develop nud then bring up 
the enormously long flower stems, so that the flowers are from 20 to 28 Inches 
freel]' above the foliage. Tbe whole plant reaches a height of about 4) feet, 
blooms abundantly, and oue can easily cut flowers wltb sterna 24 to 30 inches 
long, which makes tbls sort valuable for large bouquets, especially as the cut 
flowers keep In water several days. 

"The color of tbe flowers Is a brilliant and bright scarlet, tlie form ttiat of 
the single dahlias, only tbe separate leaves are bent somewhat Inward, and be- 
sides that the flowers close In the evening, assuming thereby tiie form of a 
crown. The raising from seed Is not at all difficult. By sowing la May tbe 
plants bloom In July and August." ' {Bchmidt.) 

23485 and 23486. 

From Stockholm, Sweden. Presented by Dr. Veil Wltlrock, director, Bo- 
tanic Garden. Itecelved August, 1908. 
Seed of each of the following : 

2348S. ViciA KOKAwicA Reg. & Schmal. 

"A perennial B)>ecles occurring In tbe mountains of Kokan near Woruch, 
Naubld, and In the passes of Basmandlnsk (Turkestan)," (O. Fedtt- 
chenko, in FedUclii-nkv'ti Journcu in Turkestan, vol. 3.) 
23480. Phleum pbatense nodosdu (L.) Halacsy. 

23487. Phal.\bi8 cof-bixescenb Desf. 

From Melbourne. Ansiraria. Presented by Mr. Alfred Henry, Office of 
Titles, Queen street, through Mr, C. V. Piper. Received August. 1908. 
See No. 22961 for description. 
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23488. Andropogon halepeksis (L.) Brot. Johnson grttBS. 

From Brazil. Presented by Mr. R. M. Lane, president, Mackenzie College, 
Suo Paulo, BrRzIl, tlirougb Mr. C. V. Piper. Received August 24, 1908. 
" This seed was [irocured from a seedsman and is probably from one of tbe 
Dortheru States of Brazil. It does not grow bere (Sao Puulo)." (LaHe,) 

23489 to 23493. 

From Cordoba, Spain. Received through Mr. Manuel Frslle, of this D^iart- 
ment, Septeuber 4, lUM. 

23489. PuniCA GSAHATDiii L. FomefruiAte. 
Sweet. 

23490. Pdnica oBANATtTM L. Fomeffr&nate. 

S3481. AUTGDALVB couuuitis li. Almond. 

23492. AuYODALXTB C0MUUNI8 L. Almond. 
Bitter. 

"Tbe8« almonds are said to flower In April and Miiy, but as the r^lon from 
which the; conie In a rather cool oiie the; probably should uot be regarded as 
late-flowering varieties." (Fraile.) 

23493. Crocus satiti^s L. BaSron. 
23494. CrcuRBiTA fefo L. Squash. 

From Philippine Islands. Presented by Mr. W. 8. Lyon, Manila, P. I. 
Received Aut;nst 2fi, 1908. 
" Calabana. This plant was found growing on a house Id a tmiTlo of a small 
town on tbe shores of the I.aKuna de Bay. Luzoii. The leaves are not unusual 
In shape, but the center of each Is of the richest gold or orange yellow surrounded 
by a zone of the darkest and blackest of v^etuble m'eens. The fruit from 
which these seeds were obtained was rather smalt, weighing only about 2 
pounds, with a major diameter of G} Inches and :i minor of 4) Inches. Tbe 
Irult has all the sweetiieBs, dryness, and chestnut-like flavor of the best strsins 
of the iVinlcr Hubbard squash. Externally the akin is smooth, the central 
aoiie being of ii dark rich green, on each side of which is an orange-yellow cap. 
It looks more like a striking fancy gourd than a squash. The owner of the vine 
front which 1 obtained the single fruit claimed that no one else owned a similar 
plant, as he had always refused to sell mature fruits or seeds. From the 
Mpttearance of the vine I believe that It Is a shy bearer, which does not lessen 
the value of the plant as an ornamental of a very unusual character." (Lyon.) 

23496. Eucalyptus mickotheca F. Muell. Coolihah. 

From Sydney, New South Wales, Australia. Procured from Mr- J. H. 
Maiden, director and government botanist, Botanic Uardens. Received 
September 8, I'.XtS. 
"Widely dispersed over the most arid estratroplcal as well as tropical 
Inland regions of Australia. The ' cootlbah ' of the aborigines, according to 
the Bev. Dr. ffoolls. The tree wants ferruginous-gravelly soil, perfectly 
drained. Withstands unscorehed a (renuent heat of 156" F, In Ontral Aus- 
tralia, yet was not affe>;-ted by exceptionally sei'ere frosts (18° F.) In the south 
of France when many other eucalypts snffered. The developm«it of this 
species in southern France and Algeria has been marvelously quick. [Prof. 
Naudin.l One of the best tn-es for desert tracts; in favorable places 150 feet 
high. Wood brown, sometimes very dark, hard, heavy, and elastic; It Is pret- 
tily marked, hence used for cabinetwork, but more luirtlcularly for piles, brldgee^ 
and railway sleejiers. |Rev. Dr. Woolls.] " (Vo» Mueller.) 

" This seed was Introduced partly for raising trees for houey In CaUfomla." 
{Totme.) 
14S 
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23486 to 23618. 



The following seeds from the Jlngpoo Chrysanthemnm Garden. Japanese 
lamee quoted : 

933496 to 2350S. CHByBANTHKMUU sripnuicEuu (Moeneli) W. F. 
Wight. 

23496. " Shiro-mame." SSSOl. " ^um»akt-no-kuniimono." 

83497. 'Kanffiku." Purple. 

23498. Beat pink. 23508. •• Orilakt-ahttM." 

a34&9. " Kpo-mlyas€." Purple. 

Pluk. 



" .Vai 






23S03. Abter ep. (?) 



23504. 


Hano-no-s€kV 


23512. " Maliu-no-yuki." 


Purple. 




White. 


23505. 


Sbukokin." 


23513. " Gano-no-vuki." 


Red. 




White. 




L'/i-fio-Mfo." 


23514. •• Hakuhoihu.' 


Eed. 




White. 


23507. 


' Bu*IH-M>-kagaml." 


23615. " JiUugetsu." 


Red. 




White and purple uilied. 


23508. ' 


Date-mmume.' 


2351S. Yellow. 


Red. 




83517. -Kin-kujiyaku." 


23509. 


• Okino-kaza." 


Yellow. 


White. 




23518. -J^aml." 


23510. 


' Fuki-no-yama." 


Yellow. 


White. 






23511. 


' Okina-nr>-tomo," 




White. 






23619 and 23620 


. Garcinia spp 






jHvn. Prewnted by Hf. M. Treub. Received September 



4. 1908. 

23519. Gabcinia bestdami Pierre. 

" This species Is very wUleiy distributed in all the provinces of lower 
Cochin China and CambiKlKe. 

"Branches o|i))oslte, tetraf^nnl. very long. I,eaveB petlolate. The 
flowers are terminal nt the summit of a short slioot more or less sur- 
rounded with bracts. They are solitary In the female plant. The petals 
are broader and thicker than the sepals and are yellowish. In the 
female flowers the stamens are complete!; lacking and the gynaeceuui 
has the form of a |>ear. Tlic fruit retains the form of the pistil. It con- 
tains S to 10 Heeds having the form of a crescent. 

" The tree Is 20 to 25 meters high, of pyramidal form. Trunk straight, 
45 to 60 cenllmelerB thick, covered with a blackish bark, rough exteriorly, 
filled Interiorly with a white Juice, present in all parts of the plant and 
becoming black on exposure to llgbt. 
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23619 and 23520— Continued. 

"The wood of 0. benthami Is reddish brown and very macb e 
It is ueed for the same purposee as that of O. ferrea and differs from 
It very little. If we (.-onsider what Rumplilns »uyB about that of G, cete- 
bica L., we may reKnrd tt iis eetabltsbed that all the Garcinlas with a 
white Juice have reddish brown or htmey-colored wood superior to that of 
the other sjiecieti of Garclnla, This obaervation Is Imimrtant for fon^t 
eultlvatlou," {Hi-tract from Pierre's Forest Flora of Cochin China.) " 
23520. Gabcinia cei^bica L. 

" This tree grows very quickly and without difficulty. The leaves have 
an acid flavor; the fruits remain acid a long time; tbeir taste when 
tbey are perfectly ripe Is eomewbat lliie that of the cultivated maDgo- 
BteenB. Au excellent Jelly Is luude of them and a refreshing pectoral 
sirup which Lamarck snya la in dally use at Mah^. Its fruits are used 
In dyeing, and their rltid has astringent jiropertles and serves to make 
vinegar. A vlecld. milky, yellowish juice runs from inciaiona made in 
the tree, which gives a species of gum. This tuaugosteen grows naturally 
• In the East Indies and is also found In tbe Island of Bourbon and in 
several of the Antilles. 

" It Is not a very tall tree and has a large tufted top. The branches 
are glabrous, a little striate, slightly tetragonal, and covered with a 
grayish or dull red hark. The leaves are opposite, numerous, oval- 
lanceolate. |)olnted at tbe two ends, glabrous, green on both sides, much 
narrower and less thick than those of the cultivated mangosteeo. Tbe 
flowers are UDleexual and borne on dllTerent plants. The female flowers 
are ternilnnl, solitary, bardy pedunculated. The fruit Is globular, of a 
yellowish red or saffron color, sometimes violet, crowned by the stigma ; It 
Is a little bit larger tlian the ' pomme d'apl,' which It resembles In form. 
"The yellow juice which comes from Incisions in this mangosteen 
gives a liLnd of aromatic realu, sought after for medicinal purpoaes. Tbe 
fruit fumlKhes a balsamic actd. and the bark tanniu." {Exlract from 
the Medical Flora of the Antiiies, by Detcourttli.) 
"These two species of Garclnla were Introduced for testing as stocks od 

which to grow the mangosteen. which Is notably one of the weakest rooted 

plants of this genus." {Fairchild.) 

23622 to 23626. 

From Chungking, west China. Presented by Rev. J. F. Peat. Received 
August 24, 1008. 
Seed of each of the following. Varietal descriptions by Mr. H. T. Nielsen. 
23D22. Glycine iiisPiDA (Moench) Maxim. Soy beao. 

Greenish yellow with dark hllum. 

23523. Glycmm hispida (Moencb) Slaxlm. Boy bean. 
Black. Similar In appearance to No. 18183. 

23524. Vmba sebquipedalis (L.) W. F. Wight. 
Red. 

23626. PieuM abvensb L. neld pea. 

23G26. GossYPiL'M hirsutum L. Cotton. 

From Carllcas, Venezuela. Presented by Dr. E. Andr6, Port of Spain, 
Trinidad, British West Indies. Received August 28, 1908. 
"A curious vaijety." (Andrd.) 

" Lint medium short staple length, drag very One, of great strength. Prob- 
ably a tropical cotton adapted to only tropical regions." ( D. N, Shoemaker.) 
23637. MusA paradisiaca L. Banana. 

Prom A mhos, Cn marines, P. I. Preseuted by Mr. William 8. Lyon, 
Manila, P. I. Received September 8. 1908. 
" Seed of an edible species. The fruit Is large and well flavored and the fari- 
naceous seeds are giiite tender and eaten, not rejected, when the fruit Is ripe. 
They do not harden until tbe fruit begius to decay. It Is one of our many 

14S 
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23527— Continued. 

varieties, and I caa give you no specific or even local name other ttian ' sagln,' 

but as BBgln Is Tagalog In general for banana, It does not amount to mucta." 

{Lvon.) 

23638. FicDS carica L. Fig. 

From Nodoa. Island of Hainan, China. Presented by Mrs. J. F. Kelly, 
Hoihow, island of Hainan. Ilecelved September 8, 1908. 
Seeds of a Chinese flg. 

"Color when ripe dark red. Grows l>esl(le running water. Figs grow on 
trunk of tree near base. Fruit Is cool and delicious. Diameter as much as 
ol inches; outside pulp 1' Inch thick and a large ball of white custard in the 
c«nter Burrouuded by seeds." (KeUj/.) 
2S629 and 2S630. Acacia spp. 

From Chlco, Cal. Procured by Mr. W. W. Tracy, jr., in charge of Plant 
Introduction Garden. Received September 3, 1908. 
Seed of each of the following: 

23529. Acacia LONoiroLu (Andr.) Wllld. 

Seeds from tree on Mr. Bldwell's place at Chlco, Cal. For trial at 
Brownsville, Tex. 

" A bushy Acacia useful iu Australia for binding coast sands through 
the facility with which the lower branches throw down roots toto the 
toll. The bark, while not so high in tannin as that of Acacia mollUatma, 
ii used chiefly in tanning sheep skins." (Extract front von Mueller.) 
SS530. Acacia uolussiua Wllld. 

Seed procured from trees thriving In the streets of Chlco, Cal. To be 
tested in the open at Browns^-tlle, Tex. 

"The black wattle of southeastern Australia and Tasmania. An 
Acacia thriving on the poorest soil and producing a bark so high in 
tannin as to render Its cultivation very profitable, especially in Natal, 
where large plautatioua have been established ou the rolling uplands; 
as a tan producer It Is by far the most valuable of the Acacias, and the 
barb is especially valuable for tanning sole leather and heavy goods." 
(Bxttact from von Mueller.} 
23631 to 23634. Rubvs spp. 

From Makanshan, China. Presented by Rev. J. M. W. Famham, Shanghai, 
China. Received September 5, 1008. 
Seed of each of the following: 
23531 uid 23532. 

"These grow on the stem like the blackberry nud have no core like 
the raspberry. They are both red, with a pleasant acid flavor, and might 
become fruitful and useful if cultivated In a pfO|)er location, or they 
may be useful In hybridizing experiments." (Faniham.) 
23S38. 

" I fouDd these growing wild and noticed that they resembled what 
1 remember seeing In New England and heard called ' English black 
raspberry.' I transplanted some to the garden, but was told that they 
did not bear fruit. However, I persevered In cultivating theni and Ihey 
commenced bearing, and the berries have Improved In size and quality 
until this year. Many of them were of good size and flavor," {Farnham.) 
23634. 

" Tbexe seeds are from a bush 1 am cultivating that T found growing 
wild here on the mountain 2,000 feet above the sea. It resembles the 
raspberry iu that the lobes of the berry are arranged around a core, or 
center, but the vine Is more like the bliicki^erry, though the leaves are 
very light on the under side. nImoFit white, like the raspberry. The lobes 
are slightly add and red. They are very few at present, but I hope will 
increase In nnnber with cultivation." (Farnham.) 
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236S6. Indigopera olandcloba Wendl. 

■ Frotn Bnrodfi, India. Procured br Ur. William H. Mlbhael, 

coDBul-general. Calcutta, iDdia, tlirouKh Lieut Col. U. J. Meade, G. I. E., 

8np«?rln ten dent, Baroda Presidency. Received Seiitember 4, 19tB. 

" Tbe befrl iilaut la an aoDual and belOngH to tbe natural order LegumiiiOMe^ 
It ffeDerally grows In black soil, and does not require mucb water. Befrl is 
contained In very aniall pods, wbicb are gathered after tbe rainy season ia over, 

" Bdrl contains 21.13 per cent oC albuminoidB, wbereas Uieir proportions in 
Indian wbcat and oatmenl are, respectively, 13,50 and 16 per cent. In otber 
wordB, befrl la 56 per cent more nutritious tban wbeat and 32 i>er cent more so 
tban oatmeal. It la ground, mixed witb Bour of ba}rl or other less nutritious 
graiDS or Krass seeds, and made into bread, bbedkl, etc," {8ham»udia i. Side- 
iwini, chief metiical officer of Baroda State.) 

23636. Canabium luzonicum (Bliime) Gray. Pili nut. 

From Tajrabaa Province, P, I. Presented by Mr, William 8. Lyon, Manila. 
P. I. Received September 8, 1908. 

" I sent some of these nuts to n New York fmlt seller some five years ago, 
and In his opinion they rivaled the famous BtreU nut {Berth^letia) as a des- 
sert nuL He, however, expressed an adverse opinion of tbeir ev« haviiij; any 
commercial value as dessert nuts, owing to the hard sbell resisting any ordinary 
hand nutcracker. 

" In a lot 1 picked up In Tayabas I found two or three which, though far 
from having paper shells, were amenable to my heel on a board floor. I thought 
the matter worth looking up, and ascertained that they came from the nelgh- 
twrhood, and si>eat a few-days collecting fruits from all the fruiting trees Id 
tbe vicinity. Although I made no ' And,' I send on the fresh collected seeds for 
you to grow as stock lo case I am able to secure later scions of the paper-sh^I 
variety." (Lj/on.) (See No. 21860 for previous Importation.) 

23642. CncuHis held L. Huakmeloii. 



" Seed of melons now so abundant here (Paris). They are much larger than 
our cantaloupe aud of quite as flne a flavor. If not even better. The interior is 
a beautiful reddish yellow." (Keen.) 

"This Is i^rtibiibly cue of the varieties of tbe large Persian melons which do 
not thrive In this region (Wnshlnfrton, D. C), but do much better Id the hot, 
dry cllmat£ of Colorado and westward." (W. W. Trac^, «■.) 

23543. Pha8boi,us vuloarib L. Bean. 

From Helslnf^fora, Finland. Presented by Mr. V. F. Sagulln. Received 
September 10, 190S. 
Finnish runner bean. 
23644 to 23G47. 

From Ningyuenfu, Szechuan, via Chengrtu, China. Presented by Rev. 

R. Wellwood, American Baptist Mission. Received September 10, 1008. 

Seed of each of the following. Varietal descriptions by Mr. H. T. Nielsen. 

23S44 to 23S46. Gltcike hispida (Moeucb) Maxim. S07 bean. 

23544. Large vellow with dark hilum: similar In a[q>earance to 

Nob. 19080 and 2'2ST7. 
23S46. Tellow with brown bllum; similar In appearance to No, 

17802. 
S3546. Very nniall. black, smaller than any bla'ck-aeeded Boy bean 
we have had. 
23547. PtsuM ABVENBE L. Field pea. 
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23648. PsmiuH qhajava L. GuaTa. 

From Bradentown, Fla. Preeented by Mr. W. A. Berg, throngli Mr. Walter 

Fischer. Received Seiitaiiber 16, 190§. 

" Beed of the luri^eBt and finest fnilt that I have yet seen. Weight, from 7 to 

10 onnceH; color of outside akin, green; when ripe the Qeab Is cream colored; 

fruit has n slight bannnn flavor and is late In ripening, coining In wheo others 

have gone. Flesh one-half Inch thick. Seeds from 75 to ITS In nnmber, 

bonched." (Berp.) 

23548. Abaohis htfogea L. Feanut. 

Prom Cochin China. Presented by Mr. J. B. Conner. AicerlcaD contnil, 

Saigon, Cochin China. Received Augost 28, 1806. 

"These are very small, very abnndant as to the number of aeeda, bat about 

equal In weight to the yield of the Javanese peanut (about 1,700 itounds to the 

acre). Because of the sniallness of the seed the officials at the Jardin Botanique 

hadn't any good words for It. I tried to discover whether they were bunched 

together more closely at the root of the plant, but without success. Tbey are 

planted in rows, distanced 40 cm., the rows GO cm. apart, in bqU sandy, moist, 

and rich in nitrogen though poor In phosphoric acid, potassium, aud lime." 

(Conner.) 

03661 to 23623. Soi^ahum tdberosdm L. Potato. 

From Cbtle, Procured from Mr. Jose D. Husbands, Llmarida. Chile, through 
Mr. Alfred A. Wlnslow. American consul, Valparaiso, Chile. Received 
at the Mississippi Valley Plant IntrodnctloD Garden, Ames. Iowa, August, 
lOOS. 
The following tubers. Descriptive notes by Prof. 8. A. Beach, MIsslsBlppl 
Vall^ Plant Introduction Garden. 
23651 to 23577. 

" Each of these fs a wild variety or class of Its own, sent as fomd grow- 
ing In the virgin bash on the bills, mountain sides, and lowlands on the 
island of the archipelagos de Chllo^ and Gualtecaa. They form the sole 
food of the Chllote Indians and other native Inhabitants. These tubers 
grow abundantly In spots, often very deep In the ground or gravel. Many 
grow from self-sown, grown, and planted seedlings. These preserve their 
character and Improve, Increase In size, and also perfect tbeir forms for 
Ave consecutive years, when they become established sorts. Thousands 
have to be dug to make small collections of new kinds. Often when a 
little tul>er Is found It must woit many days for Its companion to be 
found far away. Generally all these improve with continued cultlvati<m. 
They are all good eating, . especially baked; some when boiled are Inclined 
to dissolve, but with continued planting they outgrow this fault. A col- 
lection of seedlings is more effective to work on than sowing seeds, which 
grow In every direction but the desired, and frequently strike back to the 
worthless wild sorts." {Hutbands.) 

23BS1. Dark purple, elongated. Irregular. Flesh dark In center, 

with purple line about darker portion. 
23562. Bed, elongated. Irregular. 

23553. Purple, round, flattened, regular. 

23554. Purple, elongated, irregular, 

133656. Dark purple, round or elongated, irr^ular. Flesh yellow. 
23S66. White, purple eyes and eyebrows, elongated. 
33557. White, round or elongated, Irregular. 
23658. White, roundish but very Irregular In shape, slightly 
flattened. 
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23561 to SS623— Continued. 
23561 to 23577— Contlnned. 

23560. Wblte, round. Flesh deep yellow. 

23561. Red, eloDgated, Irre^Iar. 
23962. Red, oblong, IrreKular. 

23563. Pink, elongated, regular. 

23564. Purple, ronnd. one specimen knobby, regular. 

23565. White around ^es, balance purple, ronnd, flattened, 
r^nlar. '* 

23566. Purple, round, regular. 
23667. White, round, rogular. 
23568. White, rouna regular. 
28569. White, elongated, regular. 

23670. Wblte, ronnd, regular in aixe, irregular In abape. 

23571. Purple, elongated or round, irregular. 

23572. Wblte, blotched with pink, round, irregular. 

23573. Dark, mottled with purple, round, Irr^ular. 

23574. White, oblong, very irregular and knobby. 

23575. Wblte, round, regular. 

23676. White, round, regular. Fleah deep yellow. 

23677. White, elongated, flattened. 
23578 to 23623. 

" The following represent varieties of good potatoes of wild origin 
from the archipelago before named. There are no dnpllcatee; If they 
are alike, they came from distant parts and were grown under such 
distinct conditions as to location, soil, moisture, plant food, etc., as to 
entitle them to new classification. The smallest that were suitable for 
Heed were collected for economy of space, which la very limited wh«i 
collecting tours are made on boraeback. There are all sorts — white, yel- 
low, pink, etc.. fleshed. The yellow, and some white ones, are Inclined 
to sweetness and are of extra flne flavor. If they retain their native 
merits when planted In such a distant home, you will get almost any 
result yon seek. I have, however, proved to my satisfaction that extreme 
cbanges In localities and conditions Influence and alter flavor, size, and 
shape. Many Improve, others deteriorate. The red-sktnned classes sent 
are bad forms, but are very flne softs to eat. Their names are of no 
value, as tbey are local Chtlote Indian names; often the same potato 
has a different name In every locality where grown. Some of these are 
seedlings of the second and third years' growth. These will Improve In 
shape, size, and flavor by planting; at least they would do so If planted 
in Chile. Long cultivation has made the othera standard sorts, whlctk 
hold their own (In Chile) with indeflnlte continued sowing. It will be 
strange If some of these will not have an affinity with your conditions. 
Among these you will find some extra early, others late, mostly medium 
early ; some with a very small plant growth, others rank. While all 
the flowers are true Solanum, they are of many dlfTerent sorts and colors. 
Some roots spread largely and yield on new growth also ; others stay In 
tbelr proiier places. Generally speaking, all are very productive and 
yield from 40 to 120 for one; f(0 per plant would be a safe average. 
Another feature la their uniformity In size and shape. All these have 
jtrown dry In short summers; that Is, with natural earth moisture and 
tbe extra heavy marine dews. I do not believe such tubers have ever 
been tested so far Inland as Iowa. That they will reproduce themselves 
I have little hope. In my opinion they wilt be much better or worse; 
'-RS likely to be one as the other. From experiments I have made In 
Chile, this Is foretold. No one knows results, as no one has ever at- 
tempted sucb experiments as you will make, i. e., from seaward to such 
a far distance inland. I have gained better results from Inland to sea- 
ward. If you were to send me potatoes from Iowa 4nd ask me to plant 
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236B1 to 22623— Continued. 
mOfm to 23623— Continued. 

tbon In Chile and afterwarda return tbe product, I do not believe y«r 
wonld recognlte them In uny particular. I write these thlogB for !»- 
. ftwBMtlon, and not as Inatructlon. Veiy many of these potatoes da 
not rot If left In the ground through a winter of five months' contlaaed 
rain. They must be on an Inclined surface for drainage of the rain." 
i Husband*.) 

23078. Ught purple, round, regular. 
23K79. White, ruaaeted, elongated, flattened. 

23580. Red. round, Irregular. Flesh with Indistinct red line 
about outside i Inch from circumfereace. Flesh Is streaked 
with red. 

23581. Whlt^ ruBseted, sllgbtly elongated and flsttened. 
33B8S. Faint purple, coarsely rnsseted, round, regular. 

23583. WUte, dumb-bell shaped. Irregular. 

23584. White, elongated, flattened, regular. 
23580. White, ronnd, regular. 

28B8a White, elongated, flattened. 

23587. Fink, elongated, flattened, Irregular. Flesh deep yellow. 

23588. White or red, u)ottle«l with purple, round, Irregular. 

23589. White, elongated. Irregular 

23500. Dull red, elongated, flattened, regular. 

23991. Red, slightly flattened, and oblong. 

23692. Light red, round or elongated, Irregular In shape and 
size. Mottled fleab. Much like water core In apples. 

23693. White, round, Irregular. Flesh contains yellow streaks. 
23584. Purple, round, trrf^lar, knobby. 

28505. White, round or elongated, flattened, Irregular. 
23506. White, blotched with purple, round. Irregular. 
2350T. Purple, slightly elongated, and flattened. 
23598. White, some specimens rusaeted. Irregular, slightly elon- 
gated. Flesh deep yellow. ' 

23590. White, elongated, regular. 

23600. Round, white, rc^lar. 

23601. Ronnd, slightly flattened, Irregular, white. Fleeb yellow. 

23602. White, elongated, regular. 

23603. Wblte, round, flattened, Irr^ular. 

23604. Red ; several specimens round, the others oblong. 

23605. White, pink around eyes, slightly elongated. 

23606. White, elongated. Irregular. 

23607. Dull purple, round or elongated, flattened, irregular. 

23608. White, elongated, regular. Fleahwhlte. (TypeAofHns- 
bands.) White, round. Irregular. Flesh deep yellow. (Type B 
of Husbands.) 

23600. White, round, flattened, regular. 

23810. White, round. ■ 

S3811. White, russeted In patches, elongated, flattened, regular. 

23812. Round. 

23613. Red, elongated, flattened, regular. Flesh yellow. 

-.oogic 
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23861 to 83683— Coutinued. 
' 23678 to 23623— Gontinned. 

83614. Purple with trbtte around eyes, ronod, itr^cnlar. Fleaii 
yellow, murked wltb red. 

23615. Wblte, elongated, irregular, uniform. 

23616. Red, round, flattened, regular. Flesh streaked wltb red. 
28617. Wblte wftb pink eyes, elongated, irregular. 



23610. Red, elongated, flattened, irregular. Flesh, deep j-ellow. 

23620. White, elongated, Irregular. 

23621. Dull red, elongated, irregulnr. 

23622. White, round or elongated. Qattraied. Irregniar. 

23623. Bed, elongated, knobby, irregular. 
23626 to 23627. 

From Orenburg, Russia. Presented by Mr. W. S. Bogdan, agronomist. 
Received September 8,. 1008. 
The following seeds ; , 

28625. Medicaqo fai.cata L. 23627. Ultctsbhiza olabba L. 

936S6. Latbybcs tubekisdb L. 
23631. CoLCHicuw AUTUMNALE L. Colchicum. 

E^rom Baumschulenweg, near Berlin, Germany. Purchased from Mr. I^ 
Spfttb, for Doctor True"? experiments. Received September IT, 1908. 
See >'o. 23436 for deaeriptton. 
23632 to 23643. Musa spp. Banana. 

From Ceylon. Procured by Dr. C. Drieberg, secretary, Ceyiou Agricultural 
Society, Colombo, Ceylon, at the request of Mr. O. W. Barrett. Re- 
ceived Seiiteniber 4, 1008. 
The following suckers : 

23632. HambanpttKalu. 23638. Kolikuttu. 

23633. Suramondan. 23630. Rata Hondarawala. 

23634. Sudu Putcalit. 23640. «aha Alumondan. 

23635. Marthawalu. 23641. Fwpakedeli. 

23636. Kalu Rata Hondarawala. 23642. Dalena. 

23637. Suwadel. 23643. Alumondan. 

" S. P. I. Nob. 23632 to 23641 and 23643 are varieties Indigenous to Ceylon, 
while S. P. I. Xo. 23<M2 Is a variety IniiKirted from Queensland some time since, 
but Is by no means an improvement on the Ceylon varieties. Varieties 8. P. I. 
Nos. 23637 and 23638 are generally considered the best." (Drieberg.) 

23644. CoBLOcoccus AMiCABnM (Wendl.) W. F. Wight. 

Caroline ivory-nut palm. 
From Philippine Islands. Presented by Mr. William 8. IjSQO, Gardeoe <rf 
Nagtajan, Manila, P. I. Received September 21, 1908. 
See No. 21044 for description. 
23646. Viola calcarata L. 

E^om Kew, England. Presented by Mr. David Prain, director, Boyal 
Botanic Gardens. Received September 21, 190S. 
" Introduced for tbe purpose of hybridiztuK wltb the common pansy to pro- 
duce an improved pansy that will withstand hot Bummer weatber." (OHver.) 
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23646 and 23647. Ceratonia biliqua L. Carob. 

From Lisbon, Portugal. Secured bj Mr. Louis H. Ajme, Anmlcan coobuI- 

general. Received September 21, 1908. 

Cuttlngn of each of the followtoK. The name of Ibe plantnlion, proprietor, 

and the average annual production of tbe tree from wblcb the grafts were cut 

23646. From ChSo das Donas, plantation of Antoolo loot da Motta; 
yield 35 lo 40 [Ktuuds i>er annum. 

23647. From Valle de Arrencada, plautation of Joaquin Traqiilao ; yield 

15 to 20 poucidx i>er unniiiii. 
These cuttings were procured to talte the place of similar onee received in 
JiKTT and listed under Xos. l-OlMffi and 20083. but which died. 

23660. SoLANtTM ML-RiCATUM Ait. Fepino. 

From TenerltTe, Canary Islands, ri'esented by Mr. Solomon Berliner, 

American codbuI, through the Department of State. Received September 

21. 1908. 

"Cuttings of a fruit known here as ' pera melon,' or melon peer. This frnlt 

grows on bushes about 2 or 3 feet high and when ripe Is yellow and tbe shape 

of a melon; In taste It is a blend between a cantaloupe and a pear." ^Bfr• 

Hner.) (See No, 21546 for other Importations of above.) 

23666. KosA moyebi Hort. Bose. 

From London. England. Purchased from James Veltch & Sons. Received 

Septraiber 23, 1908. 

"A very distinct Clilnese species of dense habit and with very spiny growths 

and leaves. The latter have in most cases nine or eleven pinna; and they are 

very deep Kreen. The flowers are nearly 3 Inches across, rounded, sluKle, and 

made up of very thick, snbataDtlal petals. The color is deep, rich, rcgy red, 

but the buds are of brighter hue. This new rose should prove of great value 

Id the creation of a new race of garden rosea." (James Feitch it Bone.) 

23668. Citrus tmfoliata L. 

From Santa Ines, Chile. Purchased from Mr. S. Isqulerdo, through Mr. 
W. T. Swingle. Received September 2S, 1908. 
" I cultivated this species here and it is the stock which I use for grafting 
tbe dtruB varieties producing fruits for the trade." (Iiquierdo.) 

23669. Medicago bativa L. Alfalfa. 
From LIndsborg. Kans. Preaented by Mr. Carl Wheeler, through Mr. 

J. M. Westgale. Received September 2S. 1908. 
Hungarian. " Said to be a giart of a heavy shipment from Hungary to South 
America, but wblcb could nut be tnnrketed in South America owing to financial 
stringency; several carload lots were sold to Kansas seed houses under the 
name of Hungarian alfalfa. Said to be a very hardy variety. To be grown for 
comparison and Identiflcatlon." (Wcstgate.) 

23660. Phalaris coerulescenb Desf. 



See- No. 22961 for description. 
23662 to 23710. Eriobotrva japonica (Thunb.) Lindl. Loquat. 
Reciprocal ioqunt crosses, raised at the Department greenhouses by Mr. 
G. W. Oliver, plant propagator. Numbered for convenience In recording 
distribution September, 190S. 
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23662 to 23710— Continued. 
Planta at each of the following: 
28662 to 23688. 

Olivier X Tanaka. 
236S4 to 23710. 
Tanaka X Olivier. 

I P. I. -No. 6457, and Tanaha, 

23711. CmtuiADS vulgaris Schrad, 



" Seeds of the ' Bouttqtic el Zelt.' oommonlf known as the ' unedible water- 
melon.' This comes rroni aonth of the Bahr el Ohael and round the port of 
Rnmheh. The natlvoa ^ow It after the rains and extract the seeds and boll 
them. The result Is an oily aim on top of the water. This Is removed and the 
process continued until on oil Is procured which Is said to be very good for 
lighting purposes. Perhaps this plant would' be df service to people In out-of- 
the-way parts of your country. The melon le unedible." (Stntiey.) 

23712. Festuca rubba dumentoruu (L.) Hackel. 

Chewlng's fescue. 
From Wellington. New Zealand. Presented by Mr. T. W, Kirk, biologist. 
Department of Aerlculture. through Mr. C. V. Piper. Received Sep- 
tember 28, 1908. 

23713. Eucalyptus micbotheca F. Muell. 

From Australia. Presented by Mr. W. R. Guilfoyle, director. Botanic and 
Domain Gardens, Melbourne, who procured It from J. Staer & Co., seeds- 
men, etc., Wahroonga, New South Wales. Received September 28, lflO& 
See No. 23495 for description. 
23714 to 23733. 

From East Africa. Received through Mr. O. W. Barrett, Director of 
Agriculture, Lourenco Marquez, Portuguese Bast Africa, September 21, 
1908. 
The following seeds : 

23714. AflDBoroooir soBGHru <L.) Brot. 

"(No. 1.) 'A sweet sorghum' In cultivation by the M'chopes Kaflra 
of Zavala section of Inharrlme district. Height, 2.5 to 3.6 meters. Crop 
(second) In July." {Barrett.} 

" Hackel's variety roxburghti. A 14-lncb panicle, loose and open, with 
very slender branches. Type of the Madagascar ampembies. Glumes 
rattier broad, reddish, hairy, becoming Involute and gaping at maturity. 
Seeds broadly oval, pearly white." (Carleton B. Ball.) 
83T15. AnoBOPOGON bobohdu (L.) Brot. 

" 'No. 2.) A goose-neck variety in common cultivation by Kafirs in 
Gazaland. The best of about ft more or less distinct sorts. Height, 3 
■ to 6 meters. Prefers heavy alluvial soil. Native name (usually) 
mapira." [Barrett.) 

"Fragments of the Itead of a white-seeded sorghum probably similar 
to the preceding (S. P. I. No. 23715). Glumes shorter and firmer, but 
Involute and gaping. Seeds nearly circular." {Carleton R, Ball.) 
23T16. Akdbofooon soboiium (L.) Brot. 

"(No. 3.) A straight hlackhull variety tu cultivation by natlTea ot 
lower Zaml>ezl Valley. Heigbt 3 to 4 meters." {Barrett.) 
146 
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23714 to 33733— Continued. 

" Variety roxburghU Heckel. A U-lncb bead, typical, brsDches ex- 
tremely slender, glumea narrowly ovate to lanceolate, acuminate, deep 
mahogany red, Involute and gaplnt; at maturity. Seeds white, oval, sub- 
acute, very atmilar to ihallu" (Carleton R. Ball.) 
2371T. VEanoRiA sp. (7) 

"(No. 4.) Rambling shrub common In Gaza and Inharrlme districts. 
Ftow^« fragrant, numerous, of unstable colors (wblte to bluish or rose). 
Ornamental. Helgbt S to 10 meters." (Barrett.) 

23718. Canavali offrtisiFOLiuu (Lam.) DC. 

"(No. 5.) A wild vine In open ■bosh' between Chal-Chal and Inham- 
baae. length 4 to 8 meters." (Barrett.) 

23719. CAnATALi odtusifolicu (I^m.) DC. 

"(No.' 6.) A wild vine In ' busb' and along river banks la lower Zam- 
besi Valley. Leugtli 4 to 10 meters." (Barrett.) 
837S0. ViowA UNontcuLAiA (L.) Walp. Cowp«a. 

"(No. 7.) A 'KaOr bean' tn cultivation In the province of lubambane. 
Rare." (Barrett.) 

23721. VioKA UNocicuLATA (L.) Walp. Cowpaa, 
"(No. 8.) A very common ' Kaflr bean ' In Portuguese East Africa. A 

smaller form Is not so common. Sandy soil preferred Xleld In tail soil, 
5 bags (80 kilos eacb?) per hectare." (Barren.) 

23722. Eledbihi cokacaka (I,.) Qaertn. Bagl mlllat. 
"(No. 9.) A common crop In tbe lower Zambezi Valley. Prefers heavy 

alluvial soil. Helgbt 11 to 2 feet. Local name naxenim; Icboabo name 
meriibi." (Barrett.) 

23723. AsTKAOALcs PBOLixns Sieber. 

"(No. 10.) An erect, much-branched leguminous herb In open reld In 
lower Zambezi Valley. Height about 1 meter." (Barrett.) 

23724. INDIOOFEBA BP. (?) 

. "(No. 11.) A wild woody herb of tbe open veld In the lower Zambezi 
Valley. Height 1 to li meters." (Borrett.) 

23725. Cbotalawa podocahpa DC. 

"(No, 12.) A wild woody herb of the open veld In the lower Zambezi 
Valley. Height i to 1 meter." (Barrett.) 

23726. iNDIOOFEBA HIBSUTA L. 

"(No. 13.) A woody herb of the open 'bush' and alluvial plains of 
Oaza and Inhambane. Helgbt 1 meter." (Barrett.) 

23727. I^vDiooFEBA Bp. (7) 

"(No. 14.) A creeping leguminous herb In sandy Mils fn Limpopo 
Valley (Gaza). A possible cover crop In sandy regions." (Barrett.) 

23728. GoBBTPiDM Bp. (?) Cotton. 
"(No. 18'.) A dwarf wild cotton of the open veld In scattered districts of 

Portuguese East Africa. Height about 1 to 1 meter. Proline." (Barrett.) 
23720. Spathodea sp. (?) 

"(No. 17.) 'Ngain. A close-branched evergreen tree of the 'bush' in 
Gaza. Suitable for a wind belt. Flowers rather large, whitish." (Bar- 
rett.) 

23730. ViGNA sp. (7) 

"(No. IS.) A l^nimlnons vine of the 'bush' and veld. Length, 4 to 
8 meters." (Barrett.) 

23731. Telfaibea pedata (Smith) Hook. 

"(No. 19.) A gigantic cucurbit apparently wild In the 'bnsh' of 
Inhambane. Dl<eclouB. Plants live two or three years and attain 
148 
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23714 to S3733-Continued. 

diameter at the base of some 3 Inches (47 ceutlmetere In circumference)- 
Seeds numerous In large <12 to 18 Inches In diameter) fruit. Oil of good 
qnatlty ; kernels said to contain 80 per cent. Planted as a new oil crop." 
{Barrett.) 

23732. SOPHOBA TOMENTOSA Jj. 

"(No. 20.) A gray-Jeaved ahrnb or small tree growing In sand In the 
coast region of the Mnzambique Company's territory. Suitable for a 
wind hedge in Florida." {Barred.) 

23733. MucUNA ap, 

"(No. 21.) Seeds found on bank of Chlnde River (the north mouth 
of the Zambezi)." (Barrett.) 

23734 to 23739. 

From SIbpur, Calcutta, India. Presented by Mr. W. W. Smith, acting 
snpertntendeut, Boyal Botanic Garden. Received August 21, 190&. 
The following seeds : 

23734. Tamarinddb indica L. Tammiind. 
Sweet. 

2873S. Cajan ikdicum Spr«ig. 

" May help us where grown In cotton flelds to «irlch the soli; bett^ 
than cowpeas." {H. E. Van Deman.) 
23736 to 23739. MANoiFEaA irdica L. Han^o. 

23736. Copalbhog. (See No. 10640 for previous IntrodQctlon.) 

23737. Khir*apati. 

23738. Malda. (See No. 9808 for prerious IntrodoctloD.) 

23739. Kiaimbhofi. 

23740 to 23744. 

From Wellington, New Zealand. Presented by Mr. T. W. Kirk, biologist. 
Department of Agriculture. Becelred September 80, 1908. 
The following seeds. Native names In quotations. 
2S740. DvsoxTLDii sPEtTTABiLE (ForsL) Hook. 

Kokekobe. " A handsome round-headed tree 25 to GO feet hl^ 1 to 3 
feet In diameter; flowers waxy white. 

"Timber suitable for Inlaying and furniture; leaves bitter and tmlc." 
(Extract from Chcescman'g Man. N. Zeal. Fl.) 

23741. SOPHOSA TETaAFTEBA J. Mill. 

Koichai. "A small tree with exceedingly bard end dnrable wood, 
which can be used for cog wheels and other select structure*. Trunk 
except lotially attiilniug a diameter of 3 feet. The wood differs much 
from tliat of S. tomairo of the Easter Islands (Dr. Pbllllppl]." (Von 
Mueller.) 

23742. Naqeia excelsa (D. Don) Kuntze. (Podocabpus DACBYDtemEa 
A. Rich.). 

White pine, ctr Kahikaten. " One of the tallest trees of the colony; said 
to occasionally attain the height of lltO feet. The wood Is white or pale 
yellow, tough and compact, straight grained and easily worked, bat 
unfortunately not durable when In contact with the ground or where 
regularly ex|>osed to dampness. It is very suitable for Inside work of 
all kinds." (T. F. Gheegetiutn, Fl. N. Zealand.) 

23743. Mtbsine xtbvillei A. DC. 

" Te Pan." "This Is a small closely branched tree, 10 to 20 feet hl^; 
bark red on the young branches. The leaves are alternate, oblong, nearly 
smooth, margins undulate. The flowers are crowded In fascicles on the 
148 
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23740 to 23744-Continued. 

branches below the lefiTes; small, wbltlsh. The ovaiy hat a large ses- 
site-frluKed stigma. Tbe fnilte are amall, roand. and black. 

" Tbese cbaracten seem to me to be of Importance la aa ornamental 
way. If the tree will stand our cllmnte." [H. C. Steels.) 
S3744. CuiHTHua pdhkeus (Don) Soland. 

" This Is an old-fashioned greenbouse plant, grown sometimes to cover 
rafterB or trel lis, work, but more (reqnently trained around sticks pinced 
around the edge of the pot. Cultivated in eastern grcenboiises. and a 
favorite Callfomlan outdoor shrub. Blooms all winter In Golden Gate 
Park, San Francisco. The flowers, not very unlike those of tbe common 
Krythrina, are freely produced in hanKlng clusters. Cuttings rooted In 
early spring may be grown Into good-siied plants during the summer. 
Water should be given sparingly during the dull months. Pruning, re- 
potting, and tying the shoots should be done just before the growth be- 
gins. A Hharp lookout should be kept for the red spider, frequ«it syr- 
Inglngs being the only remedy for this pest." (O. W. Oliver and W. St., 
im Bncyc. of Amer. Hurt.) 
148 



^dbvGoo^^lc 



idbyGoOgIc 



INDEX OF COMMON AND SCIENTIFIC NAMES. 



Acacia longifoUa, 23029. 
molUsima, 23C30. 
AaatM» aMtTalU, 23450. 
Alfti M a. Hungarian, 23669. 

(Peru), 234B8 to 234«7. 
BBDd lucem. 23481. 
(Spain), 23391, 23403. 
Algarobttla. See Caegalplnia brevtfo- 

Ua. 
Almond (Spain), 23392, 23469. 
bitter, 23492. 
sweet, 23491. 
AmtfffdoIiM commUHit, 23392, 23469, 
23491, 23492. 
perstca. 23449. 
Andropogon halepenaig, 23382, 23488. 
gorghvm, 23333, 23355 to 
23363, 23417 to 23422, 
23714 to 23716. 
ArttchU hjfpogaea, 23S49. 
ArUtotelia macqui, 23451. 
Arrowroot (Braail), 23386. 
Aster sp., 23C03. 
AstragalitB proUxus. 23723. 
Averrhoa ftiHmM, 23471. 

caramlola, 23473. 

Bamboo (Brltlah India), 23476. 

(Rio de Janeiro), 23426. 
Banana (Ceylon), 23832 to 23643. 

(Philippine Islands), 23627. 
Bean, Bonavlst. See Dolichot lablab. 
Finnish runner, 23543. 
Hyacinth. See DoHchog lablab. 
Befrl. See Indigofera glandvlota, 
Bignonia ungvis-cati, 23363. 

Caetalpinia brevifolia. 23334. 

cortaria, 23336. 
Cajan indicum. 23332, 23736. 
" Calabaza," 23494. 
Canarium lugonicum, 23636. 
Canavali oblvsifolium, 23718, 23719. 
Cahca papaya, 23324, 23379, 23380. 
Carob, Sec Ceratonia xlligua. 
Carolina tvory-nut imlm. See Coclo- 



CascBlote. See Caetalpinia coriaria. 
CaffiBvp. See Manikot sp. 
Ceratonia gitiqua, 23646, 23647. 
Cbloese date. See ZlsypAtiA sativc 



Chuaguea bambugaeoidea, 23426. 
CUntltut vvlgaHt, 23711. 
Citnif aurantium, 23366, 23370. 

aecumana. 23371. 

limonum, 23367. 

«obUi», 23368. 

trifoliata, 23658. 
Clianthui puniceus, 23744. 
Coelococcu* amicnrum, 23644. 
Colchicvm autumnale, 23430. 23631. 
CuoMbah. See Bucalgptus taicrotheoa. 
Cotton (Africa), 23728. 

(Venezuela), 23626. 
Cowpea (Africa), 23720, 23721. 
Crocus talivus. 23403. 
Cucumber tree. See Averrhoa WimbL 
CucumU melo. 23642. ' 
Cttoarbita pepo, 23491. 

Dahlia sp.. 23483. 

Crown, 23463. 
Daisy, Barberton. See Qerbera }ame- 

Date, AscheraBl, 23438. 
Denirocalamits glHctug, 23476. 
Dipterocarpva alatua, 23343. 

intricaittg, 23344. 
Dalictiot labiab, 23329, 23330. 
Doryanthet palmeri, 23433. 
Dj/soxglutn gpectabile, 23740. 

Eleii«ine coracana, 23722. 
Eriobotrya japonica, 23^22 to 23710. 
EacatuptuB microlheca, 23495. 

Fescue, Chewlng's. See Fettuca rubra 

dumentorum. 
Fesluca rubra dumenlorvm, 23712. 
Ficug carica, 23628. 

panaurata. 23436. 
Fig (China), 23628, 
Fragaria indica, 23345. 

Qarcinia benthami. 23610. 
celebica, 23620. 
(Java), 23619, 23520. 
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Gerbera jamesonl, 233M. 
Giadiolm ep., 23437. 
Glycinp. hUpida. 23325 to 23327. 23336 
Jo 23338, 23522, 23528, 23544 to 23546. 
Glvryrrhiia glabra, 23627. 
Gosni/ptum s[)., 2372S. 

hirgutam, 23626. 
Grape, Karroo Belle, 23477. 
Qrass, Guinea. See Pattleam ma*i- 

Jobnaon. See Andropogon hal- 

epentU. 
large water. See Ptupalvm di- 

la latum. 
molasaea. See ilelinlt minati- 

uiildentlBed (Brazil). 23383, 



lllipe lattfolia, 23474. 
Indigofera sp.. 23724, 23727. 

glanduloga, 23535. 

hirtvta, 23726. 

Jujube. See Zlzgphua lativa. 



Lathynti tnhcroma, 23626. 
Leltchee, H&k Ip, 23365. 

Kwal ml. 23364. 

Keu Mai Chi, 23366. 
I^DioQ (Surinam), 23367. 
Leucaena glauca, 23340. 
Llcorlcft See Giycyrrhixa glabra. 
Litchi chiTiengie. 23364 to 23366, 23395. 
Loquat. See Erlobotrya japonica. 

Matawah. See lllipe latifnlia. 
Miindarln (Surinam), 23368. 
itangife.ra indica, 23426, 23736 to 

2373B. 
ManKO, Gopatbbog, 23736. 
Itamaraca, 2:i426. 
Khlrsapatl, 23737. 
KlsaeubLoK, 23739. 
Malda, 23738. 
Manikot sp., 23372 to 23378. 
Maqui. See Ariatotelia maoguL 
Maranta arundinacca, 23386. 
Meadow satTron. See Colchicum au- 

tumnale. 
Medicago falcata, 23(125. 

gatii-a, 23381. 23458 to 234C7, 
2.1468. 23659. 
varia. 23481. 
HetinU mintuiflora, 23381. 
Meyer, F. N., seeds and pianta secured, 

23348 to 23352. 
Millet, Eagl. See Eleitsine coracana. 
Ifucuna sp., 23733. 
J/Udo sp., 236.12 to 23643. 
paradistaca, 23527. 
Musli melon, Persian, 23542. 
14S 



Htyrolarta cauUfiora. 2342a to 2S431. 

edtUia, 23428. 
ilprHne urvillet. 23743. 

Nabuk." See Zii^phtu fufuba. 
Xagcia excel sa, 23742. 
Necklace seed. See Leucaena glauca, 

Ophtopogon faponicus. 23348. 

Orange (Surinam), 23366, 23370. 

Oroxylon flavum, 23432. 

Oryza salira. 23339. 

Otabefte gooseberry. >See PhvUonthtii 

Panicum sp., 23383, 233S4. 
maximum, 23385. 
Fattfiw. See Carica papaya. 
Paspalum dilatatum, 23475. 
Pea, field. Spe Pisam atven^e. 
Peacb, St. Helena, or Transvaal Yel- 
low. 23448. 
Peaunt (Cocblu Cblna). 23549. 
Peplno, See Solanum mvrlcatttm. 
PkalaHt tmerulencenK. 23487, 23660. 
Phageolui vvlgaris, 23543. 
Phleum prate use nodosum, 234S6. 
Phoenix canarlemU, 23423. 

dactyllfera, 23438. 

reclinata, 23424. 
Phragmttes rulgarig. 23323. 
Phyllanthus acida, 23472. 
Piil nut See Canarium Imontcum. 
Pigum aroenac, 23331. 23525, 23547. 
Ptthecolobium dulce. 23416, 23457. 
Plalonia intignU. 23427. 
Poa pratenaU, 23349. 
Pomegranate (Spain), boot, 23400. 
sweet, 234W. 
Pomelo (Surinam), 23371. 
Potato (Chile), 23651 to 23623. 
PsidUim guajava, ZSaifi. 
Puttica granatMtH, 23486, 2S400. 

Raspberry (China), 23346. 
Reed (Sweden), 23323. 
Rice (Chlnit), 2:(;l3l). 
Roaa moyesi. 236.'>6. 
RubM sp., 23346, 23347, 23531 to 235S4. 
gpcctabtiis, 234S2. 

Saffron. See Cncu» sallvui. 
Salmon berry. See Bubua gpeclaUlU. 
Schemera sp., 23434. 

ge (China), 23350 to 23352. 
8olanum jame»ii, 23393. 

mvricatum, 23650. 
tuberosum, 23551 to 23623. 
hnra tomcntosa, 2S732. 
Sorgtaum, kaflr, Blackbull, 23417. 
(Natal), 23421; 
Red. 23418. 
sorgo (Natal), 23419, 23420. 
undetermfned (Africa). 2:J7I4 
to 23716. 
(Natai), 23422. 
(Bbode^), ' 
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Sot been, Barchet, 23330. 

black, 2332n, 23523, 23546. 

^eeuiah jrellow, 23522. 

Meyer, 23338. 

Rlceland, 23337. 

yellow. 23544, 23545. 

yellowish ^reea, 23326. 23827. 
Spathodea ep., 23T29. 
Squash, " Calabaza," 23494. 
Strawberry (China), 23345. 

Tamarind (India). 23734. 
7'amaHndvg indica, 23734. 
Tetfairea pedata, 23731, 
Tricholaena rosea, 23390. 

Uudetermlned, 23456. 



Vemonia sp., 23717. 

Vetch, hairy. See Vicfa villoga. 

Vlcia kokanica. 23486. 

lAlloga, 23482. 
V<iina ap., 23730. 

aegqiiipedalus. 23328, 231^. 

unguicttlatn. 23720. 23721. 
Viola catcarata, 23645. 
VitU Vint/era, 23477. 
Voandzeia subterranea, 23453. 
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{Continued rrom page 2 at coTcr.J 

ft. T9. Virlabllltj of Wbral Tarletleii tn RsslRttuice to Toilc Saltit. IMS. Price. B ceott. 
HQ. Asrlculturel Explorations <n AlgecU. 180B, Price. 10 cents. 
81. Evolution or Cellnlar etructvrcH. lOOG. Price, 5 rtatt. i 

R2. Gran Land! or the South Aluka Coaat. 190S. Price. 10 centa. 
S3. The Tltalltj of Burled Sfeda. 1005. Price, b ceota. 

84. The Seeds or the Bluegrasses. 1B06. Price. G cents. 

SB. Agriculture wUliout Irrigallan Id the Sabara Desert. lOOB. Price, 6 c«nta. 
RI. Disease Kealstance or Potatoes. 1906. Price, S cent's. 

85. Weevil assist Eng Adaptatlous at the Cotton Plant. IRM. Price, 10 canta. 
BO. Wild Uedlclnal Planta of the United States. ieO«. Price, 5 cmta. 

DO. Miscellaneous Papers. 1906. price, C cents. 

01. Varieties or Tobacco Seed Distributed.- etc. 1906. Price, 5 cents. 

94, Farm Practice with Forage Cropa In Western OreEon, etc. 1006. Price, 10 eanta. 

05. A Nev Trpe ot Bed CloVer. 1000. Price, 10 cents. 

90. Tobacco Breeding. 1007. I'rlce. 10 eenta. 

08. So7 Bean Varieties, lOOT. Price, 16 canta. 

99. Quick Method ror IMlermlnatlon or Moteture.ln Grain. IMT. Prices S cents. 

100. MlBcellaneous Papers. lOOT, Price. 26 cents. 

101. ConlenU or and Index to Bulletins Noa. 1 to 100. 1901. Price.' IS ceota. 
103. Miscellaneous Papere, IBOT. I'rlce, IB cents. 

103. Drr Farming In the Great Basin, 1007. Price, 10 cents. 

104. The Use or Feldqiuthlc RocUa aa Fartlllaers. 1007. Price. 5 centa. 

loo. Relation ol Composition of Leaf to Bomlng Qualities ot Tobacco. lOOT. Price. 

10 cents. 
1U6. Sseds and Plants Imported. Inventorj No. 12. 1907. Price, 15 eenta. 

107. American Boot Drugs. 1907. Price. 16 cents. 

108. The Cold Storage of Bmall Fruits. 1007. Price, 15 cents, 

110. Cranberry Dlsoaaea. lOOT, Price, 20 eenta. 

111. HtKellBneouB Papers. 1007. Price, IS cents. 

112. The Use of Suprarenal (Hands In the Pbrslologlcel Testing ot Drug Planta, 1007. 

Price. 10 cents. 

1 13. Tbe Comparative Tolerance at Various Plants for the Salts Common In Alkali 

Soils. 1007. Price, 5 centa. 

114. Sap Rot and Other Diseases of the Red Gum. 1007. Price, 25 centa. 

115. DlBlnrectlon of BL-vage Effluents for Protection of Public Water Supplies. 1907. 

Price, 10 cents. 
110, The Tuna aa Food for Man. 1907. I'rlce, 25 cents. 

117. The ReseedlDR or Depleted Rnnge and Native Pastures. 1007. Price, 10 cents. 

118. Peruvian AlfalfH. 1007. Price. 10 centa. 

lie. The Mullwrr; and Other Silkworm Food I'tants, 1007, Price. 10 cents. 

120. Production of Easier Lllj Bulbs In the Unlled States. 1908, Price, 10 csnta. 

121. Miscellaneous Papers. itl08. Price. 10 cents, 

123. Cucty.Top, a Disease ot Sunr Beets. 1008. Price, in cents. 

12.'1. Tbe DecB}- or Ornngps In Transit from ('Bllfomla. 1008. Price. 20 cents. 

124 The Prickly Pear an a Farm Crop. 1008. Prtce. 10 cents, 

12S. Dry-Land Olive Culture In Northern Africa. 1908. Price. 10 cents. 

12(1. Nomenclature of thr^ I'ear. lltOS. Price, ilO cenlH. 

127. Tbe Improvi'ment of Mountain ileadona, 1008. Price. 10 cente. 

128. Egyptian Cotton bi tbe Southwislero United Slates. 1908. Price, 16 centa. 
120. Hnrlam. a Caust' of the Loco-Weed IHseaae. 1008. Price. 10 cents. 
130..Dry-l,Hnd .Vgrlciilturp. 1008. I'rlce. 10 cents. 

i;(l. Mlscellani-uiiK l'B|.r-rB. 1008. Price. 10 cenls. 



I. Orchard Fruits In Piedmont and I 
n. Uetbods and Causes of Evolulli 
'. Sii'ds and Plants importinj. In»p 
I. Thf Production ot Clear Wrapper ■ 
>. .American Medicinal llarhK. (In pi 
'. "Spineless" Prickly Pears. 1000. Price. 10 cents. 
. Part I. The Relation o( Nicotine to the Quality of Tobacco. 1908. Price. 5 

cents. Part II. The Granvlllp ToDnero Will. 1008, Price, B rente. 
■i. Seeds Mud Plants Imported. Inventory No. 15. 1009. Price, 10 centa. 

3. Principles and l-racllcal Methods of Curing Tobacco. 1909, Price, 10 cents, 

4. .\pp1e-Blotch, B Serious Ulsciiec of Houthern Orchards. lUOO. Price, 15 eenta. 
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